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BEFORE THE PUBLIC UTILITIES COMMISSION OF THE 

STATE OF HAWAII

In the Matter of

PUBLIC UTILITIES COMMISSION

Instituting a Proceeding to Investigate 
Performance-Based Regulation.

DOCKET NO. 2018-0088

ULUPONO INITIATIVE LLC’S SECOND PROPOSAL UPDATE

Ulupono Initiative LLC (“Ulupono”), by and through Murray Clay, its President, 

and its attorneys Schlack Ito, A Limited Liability Law Company, and pursuant to the 

Commission’s Order No. 36388 Convening Phase 2 and Establishing a Procedural Schedule filed 

June 26, 2019 (“Order No. 36388”), hereby files its second proposal update (“Second Proposal 

Update”) concerning the performance-based regulation (“PBR”) mechanisms and issues 

identified in Decision and Order No. 36326 filed May 23, 2019 (“D&O 36326”).^

^ Ulupono’s Second Proposal Update is timely filed on or before the due date of May 13, 2020 set forth in the 
Commission’s “Hawaii PUC PBR Proceeding - Phase 2 Working Group Meeting #1” (Aug. 21, 2019). Id at 3; see 
also “Performance-Based Regulation Proceeding: Phase 2 Workshop A” (Aug. 7, 2019) at 28; “Proceeding to 
Investigate Performance-Based Regulation: Phase 2 Workshop A Summary Notes” (Aug. 7, 2019) at 42; Order No. 
36388 at 13, 16, 22 (Parties’ second proposal updates to be due in May 2020).



EXECUTIVE SUMMARY^

A. Multi-year Rate Plan (“MRP”).

PER Review, rather than a formal rate case, should be undertaken at the 

conclusion of the initial or any subsequent five-year MRP period. The purpose of formal PER 

Review would be to diagnose issues and adjust PER mechanisms. PER Review would be 

mandatory any time a credit rating downgrade has occurred, including at the end of a five-year 

MRP period; when triggered by the proposed PER Review score; and any time the Commission 

deems a credit rating downgrade to be imminent or highly likely.

B. X-Factor.

Ulupono continues to support an X-Factor of zero. The PEG Response^ and 

subsequent updates in the Working Group process do not justify a negative X-Factor. The peer 

group utilities are not subject to PER and thus exhibit the capital expenditure bias and related 

inefficiencies. They also recover major project capital expenditures through their respective 

revenue adjustment mechanisms, rather than through a mechanism such as the Major Project 

Interim Recovery adjustment. Relatedly, Ulupono supports a consumer dividend factor in an 

amount equivalent to 22 basis points or, in the alternative, an amount equivalent to two times the 

avoided regulatory lag, as proposed by the Consumer Advocate."^

C. Z-Factor.

The Z-Factor should be available only for hurricanes and other natural disasters or 

pandemics, changes in federal law (e.g., tax law), and other exogenous events. It should not be

^ See Commission Staff, Hawaii PUC PER Proceeding - Phase 2 RWG Meeting - Phase 2 (April 22, 2020) at “May 
Expectations” slide (second proposal updates to include two-page executive summary).
^ Pacific Economics Group Research, LLC, “Response to Staff Discussion on the Revenue Cap Index” (March 8, 
2019) (“PEG Response”).

State of Hawaii Departaient of Commerce and Consumer Affairs, Division of Consumer Advocacy (“Consumer 
Advocate”).



used in response to an actual or imminent credit rating downgrade resulting from PBR 

mechanisms.

D. Earnings Sharing Mechanism (“ESM”).

Ulupono’s proposed ESM is intended to protect the utility’s financial integrity 

and safeguard customers from excessive utility compensation. For reverse sharing, the 90% 

level of sharing back to the utility should be based on the return on equity (“ROE”) level at 

which there appears to be a credit rating risk. Ulupono’s proposed ESM reduces the volatility of 

ROE, which should support the utility’s credit rating and protect utility returns within a 

reasonable range. The ESM should operate in conjunction with a cost of capital adjustment.

E. Major Project Interim Recovery (“MPIR”).

The MPIR Guidelines should be clarified to allow recovery for new service area 

expansions. Contracts for non-capital expenses, including grid services and non-wires 

alternatives (“NWA”) for projects that meet eligibility criteria should also be allowed.

E. Performance Incentive Mechanisms (“PIM”) and Shared Savings
Mechanisms (“SSM”).

Ulupono offers three PIMs focused on acceleration of Renewable Portfolio 

Standard (“RPS”)^ achievement (“RPS-A”), the reduction of greenhouse gas (“GHG”) 

emissions, and the electrification of transportation (“EoT”). All three PIMs achieve multiple 

priority outcomes and their financial impact is protective of the utility’s financial integrity. 

Ulupono similarly supports SSMs for competitively-procured generation and grid services and 

NWAs. These PIMs and SSMs enable PBR to incentivize transformational change in Hawaii’s 

energy and regulatory landscape.

Chapter 269, Hawaii Revised Statutes, Part V, “Renewable Portfolio Standards” (“RPS law”).
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I. MULTI-YEAR RATE PLAN

In this Second Proposal Update, Ulupono refines and reaffirms its prior proposals 

concerning the five-year MRP period and the scope of Commission regulatory review at the end 

of the period.

A. MRP Period Should be Five Years.

Ulupono continues to support establishment of a five-year MRP as a foundational 

aspect of its proposals concerning the Annual Revenue Adjustment (“ARA”). This position in 

support of a five-year MRP period is consistent with D&O 36326, pursuant to which Phase 2 is 

to examine a five-year MRP.^

B. No Rate Cases Following Five-Year MRP Periods.

Similar to its continued support for a five-year MRP, Ulupono also supports and 

views as foundational the establishment of a PBR framework that does not contemplate or 

provide for a traditional rate case proceeding based on cost of service regulation (“COSR”) 

principles (“rate case”) upon the conclusion of the initial or any subsequent five-year MRP 

period.

Ulupono’s position is consistent with the Commission’s recent order terminating 

Hawaiian Electric’s^ mandatory triennial rate case cycle.^ In Order No. 37119, the Commission 

explained that the PBR framework under consideration in this proceeding contemplates 

replacement of the mandatory triennial rate case cycle with an ARA combined with a five-year 

MRP.^ The rationale underlying termination of the rate case cycle in Order No. 37119 is

® Id at 26.
^ Hawaiian Electric Company, Inc. (“HECO”), Hawaii Electric Light Company, Inc. (“HELCO”), and Maui 
Electric Company, Limited (“MECO”) (collectively, “Hawaiian Electric” or “Company”).
^ See Order No. 37119 Terminating Hawaiian Electric’s Mandatory Triennial Rate Case Cycle filed April 29, 2020 
(DocketNo. 2008-0274) (“OrderNo. 37119).
^ Order No. 37119at4.



consistent with Ulupono’s position that the PBR framework in this proceeding should effectively 

terminate recourse to rate cases upon the conclusion of a five-year MRP period.

Ulupono has set forth its position on this issue, which is consistent with Order No. 

37119, in its prior submissions.^*^ Importantly, implementation of a robust earnings sharing 

mechanism (“ESM”), such as the ESM supported by Ulupono in this proceeding, should 

safeguard Hawaiian Electric’s credit rating and general financial integrity. The ESM (in 

combination with a five-year MRP, the ARA taking effect on January 1, and PBR Review in 

place of rate cases) should also afford Hawaiian Electric added flexibility to avoid regulatory lag 

and to greatly reduce time and resources devoted to the regulatory process. Including a future 

traditional rate case in PBR is also very likely to result in Hawaiian Electric focusing on higher 

cost initiatives to justify higher revenues, and to otherwise not take advantage of cost-saving 

measures during the MRP period, contrary to PBR cost control incentives.

In addition, a rate case also could result in utility expectations and actions during 

the MRP which may be contrary to or undermine successful PBR implementation^^ and fail to 

break the direct link between revenues and capital investments, as is required by statute.As 

explained in Ulupono’s Eirst Proposal Update, reverting to a rate case would not be consistent 

with the fundamental purpose of PBR, which is to align Hawaiian Electric’s incentives to 

achieve energy policy objectives.These objections to establishing a PBR framework that 

provides for rate cases address fundamental concerns, reflecting the ability of rate cases to

See, e.g., Ulupono Initiative EEC’s First Proposal Update filed Jan. 15, 2020 (“First Proposal Update”) at 7-8. 
See also Commission Staff, Hawaii PUC PBR Proceeding - Phase 2 PWG Meeting #6 Summary Notes (March 25, 
2020) (“PWG Meeting #6 Summary Notes”) at “Additional Guidance” (“PBR will continue to be the basis for 
determining utility revenues beyond the end of the initial MYRP. However, the Commission expects to review the 
PBR Framework before the end of the MYRP and will evaluate and make necessary changes.”)

See, e.g.. Division of Consumer Advocacy’s Statement of Position on Staff Proposal for Updated Performance- 
Based Regulations filed March 8, 2019 (Docket No. 2018-0088) (“CA SOP”) at 19-20.

See Haw. Rev. Stat. § 269-16.1(a), codifying Act 5, 2018 Haw. Sess. Eaws, Act 005; S.B. 2939 29*Eeg. (Haw. 
2018)) (“Act 5”) (regulation must “break the direct link” between capital expenditures and utility revenues).

First Proposal Update at 8.



hamper successful PBR implementation. Accordingly, Ulupono’s position on this issue remains 

that the PBR framework should not incorporate or allow for rate cases and Ulupono’s PBR 

mechanism proposals are premised on that conclusion.

C. PBR Review May be Necessary Under Limited Circumstances.

Although Ulupono opposes rate cases upon the conclusion of five-year MRP 

periods, as previously explained Ulupono supports consideration of formal PBR Review any 

time a credit rating downgrade has occurred, including at the end of a five-year MRP period, and 

any time the PBR Review score criteria (as discussed below) is met at the end of a five-year 

MRP period. In addition, Ulupono continues to propose that the Commission may initiate PBR 

Review any time it deems a credit rating downgrade to be imminent or highly likely.^"^

It should be emphasized that PBR Review would not be intended to function in a 

manner equivalent to that of a traditional rate case, but rather would provide an opportunity for 

the Commission and stakeholders to consider adjustments to improve the operation and 

implementation of the existing PBR mechanisms, consistent with the fundamental purpose of 

adopting PBR. Unlike a rate case, the purpose of a PBR Review would be to diagnose, evaluate 

and consider adjustments or modifications to ARA factors, PIMs and other PBR mechanisms.

A range of PBR mechanisms could be considered in PBR Review. For example, 

the ARA mechanisms subject to PBR Review could include the X-Factor amount, Z-Factor 

criteria, and consumer dividend factor. PBR Review could also examine ESM sharing 

breakpoints and percentages, MPIR criteria, and calibration of the reward and penalty amounts 

and breakpoints for PIMs. Importantly, PBR Review could also entail the Commission, on its 

own initiative, authorizing a limited, one-time increase in authorized revenues.

It should be noted that, as proposed by Ulupono, only the Commission and not Hawaiian Electric would be able 
to initiate PBR Review under these circumstances, i.e., when a credit rating downgrade imminent or highly likely.



D. PBR Review Score May Trigger PBR Review.

As noted above and as explained in Ulupono’s First Proposal Update, one of the 

three circumstances under which PBR Review may be considered would be based on the 

determination of a PBR Review score. Specifically, if the PBR Review score, as determined at 

the conclusion of a five-year MRP period, qualifies for PBR Review then such review would be 

undertaken at that time.

In essence, the PBR Review score is based on consideration of the magnitude, 

consistency and trends concerning deviations of Hawaiian Electric’s earned ROE from the 

utility’s authorized ROE. The proposed PBR Review score provides a means of quantifying an 

assessment of these underlying principles based on the functioning of the ESM. Ulupono 

submits that the magnitude, consistency, and trends in deviations of earned or realized ROE from 

authorized ROE are a reasonable proxy for whether PBR is working as intended. Modest 

deviations and occasional ESM sharing (whether to the customer or the utility) are to be 

expected, and only large and consistent deviations or increasingly problematic trends (for 

example, increasingly high or increasingly low ROE) should provide a reason to review and 

possibly modify PBR components pursuant to PBR Review.

As explained in the Eirst Proposal Update, certain basic steps are employed to 

determine the PBR Review score.Eigure 1, below, “PBR Review Score,” further illustrates the 

components and calculations necessary for determination of the PBR Review score.

See Ulupono First Proposal Update at 9-13.
The following describes the basic steps in determining the PBR Review score, assuming an ESM with upside and 

downside sharing has been adopted under Ulupono’s proposed ESM. This proposed ESM is illustrated in Exhibit 
A-2, “Impact of Earnings Sharing Mechanism,” attached (“Exhibit A-2”), which has breakpoints at 2, 3, and 4 
percentage points above and below authorized ROE. Each year a score is generated based on the level of post-ESM 
achieved ROE. For example, the score would be zero for the post-ESM ROE within the deadband, -1 for the post- 
ESM ROE within the first level of sharing below the deadband, -2 for the second level, and -3 for the third level. 
Similarly, for the post-ESMROE above the deadband, the first level is a score of 1, then 2 for the second level of 
sharing, and then 3 for the third level. Thus, for each year a score is generated between -3 (90% sharing back to the



Fig.l

‘PBR Review Score’

Utility Historical Achieved Return on Equity and Authorized Return on Equlty^^

HECO ROE Auth Diff MECO ROE Auth. Diff HELCO ROE Auth Diff
2008 8.07 10.7 -2.63 2008 8.54 10.94 -2.4 2008 9.39 11.5 -2.11
2009 7.02 10.7 -3.68 2009 4.76 10.94 -6.18 2009 6.89 11.5 -4.61
2010 6.15 10 -3.85 2010 3.9 10.7 -6.8 2010 6.24 10.7 -4.46
2011 8.03 10 -1.97 2011 8.1 10.7 -2.6 2011 10.85 10.7 0.15
2012 10.7 10 0.7 2012 6.69 10 -3.31 2012 7.79 10 -2.21
2013 8.95 10 -1.05 2013 9.35 9 0.35 2013 7.46 10 -2.54
2014 9.85 10 -0.15 2014 9.47 9 0.47 2014 6.65 10 -3.35
2015 9.2 10 -0.8 2015 8.76 9 -0.24 2015 7.49 10 -2.51
2016 9.46 10 -0.54 2016 8.34 9 -0.66 2016 7.61 10 -2.39
2017 6.83 9.5 -2.67 2017 6.84 9 -2.16 2017 7.3 9.5 -2.2
2018 7.89 9.5 -1.61 2018 7.38 9 -1.62 2018 8.08 9.5 -1.42

Achieved Minus Authorized ROE
Year HECO MECO HELCO
2008 -2.63 -2.4 -2.11
2009 -3.68 -6.18 -4.61
2010 -3.85 -6.8 -4.46
2011 -1.97 -2.6 0.15
2012 0.7 -3.31 -2.21
2013 -1.05 0.35 -2.54
2014 -0.15 0.47 -3.35
2015 -0.8 -0.24 -2.51
2016 -0.54 -0.66 -2.39
2017 -2.67 -2.16 -2.2
2018 -1.61 -1.62 -1.42

Achieved Minus Authorized ROE (after ESM)
Year HECO MECO HELCO
2008 -2.473 -2.3 -2.083
2009 -3.09 -3.468 -3.311
2010 -3.175 -3.53 -3.296
2011 -1.97 -2.45 0.15
2012 0.7 -2.905 -2.158
2013 -1.05 0.35 -2.405
2014 -0.15 0.47 -2.925
2015 -0.8 -0.24 -2.383
2016 -0.54 -0.66 -2.293
2017 -2.503 -2.12 -2.15
2018 -1.61 -1.62 -1.42

ESM Breakpoints -4 -3 -2 0 2 3 4
(relative to Authorized ROE)

utility, or 5.5% post-ESM ROE and below, under Ulupono’s proposed ESM) and positive 3 (90% sharing back to 
utility customer for a post-ESM ROE of 13.5% and higher, or 4% above the authorized ROE). At the end of the 
five-year MRP period, the individual scores for each of the five years are added together (“five-year score”). PBR 
Review would be triggered if the five-year score is -3 or less or 5 or greater.

Achieved and Authorized ROE figures from Statement of Position of the Hawaiian Electric Companies filed 
March 8, 2019 (Docket No. 2018-0088). See id. at 14; Exhibit E at 13-14.



PBR Review score -3 -2 -1 0 1 2 3
(based on Post-ESM ROE)

PBR Review Score-Historical, pre-ESM
Year HECO MECO HELCO
2008 -1 -1 -1
2009 -2 -3 -3
2010 -2 -3 -3
2011 0 -1 0
2012 0 -2 -1
2013 0 0 -1
2014 0 0 -2
2015 0 0 -1
2016 0 0 -1
2017 -1 -1 -1
2018 0 0 0

PBR Review Score-Historical, after ESM
Year HECO MECO HELCO
2008 -1 -1 -1
2009 -2 -2 -2
2010 -2 -2 -2
2011 0 -1 0
2012 0 -1 -1
2013 0 0 -1
2014 0 0 -1
2015 0 0 -1
2016 0 0 -1
2017 -1 -1 -1
2018 0 0 0

PBR Review scoring is designed to allow Hawaiian Electric additional time to 

potentially earn above its authorized ROE before PBR Review modifies the existing PBR 

mechanisms. This is allowed through an asymmetric scoring structure which remains in place 

unless and until the utility earns an improved credit rating. At this time, the improved credit 

rating goals for Hawaiian Electric are proposed as at or above BBB+ for Fitch, Baal for 

Moody’s and BBB+ for S&P. If and when all three of these credit rating goals are achieved, or 

one of the credit ratings is one or more rating grades above the foregoing three goals, then the 

plus 5 score criteria (which could trigger PBR Review) would be removed from consideration, in 

favor of symmetrical criteria (-3 or lower, or 3 or greater) for the five-year score to trigger a PBR 

Review. This asymmetric approach allows reasonable room for improvement in credit rating 

before PBR Review adjusts PBR mechanisms in a manner that would potentially make it more 

difficult for Hawaiian Electric to raise the score.



The proposed PBR Review scoring also takes into account volatility, or relatively 

large swings or changes in ROE as well as PBR scores during a five-year MRP period. For 

example, volatility concerns may trigger PBR Review if during the five-year MRP period there 

is (i) one year (or more than one year) when there is post-ESM ROE above the 90% upside 

sharing breakpoint, and (ii) one year (or more than one year) when there is post-ESM ROE 

below the 90% downside sharing breakpoint. These scores of -3 and 3 would normally offset 

each other when the five-year score is determined (by adding the five annual scores) and PBR 

Review would not be required. As proposed, however, PBR Review would be triggered under 

these circumstances to address the volatility between the top and bottom sharing breakpoints. 

Such extreme volatility may be a sign that some part of the PBR construct is not working as 

intended - making review both necessary and appropriate.

For this Second Proposal Update, Ulupono has prepared a slightly updated 

version of its “Proposed PBR Review” exhibit. This exhibit depicts determination of the score 

on a forward-looking basis^^ and demonstrates how Ulupono’s proposed PBR Review score, 

based on the post-ESM ROE, and a five-year sum of the PBR Review score, would indicate the 

need for PBR Review at the conclusion of a five-year MRP. For example, as shown in the 

exhibit a score of 4 in 2026 and 2 in 2031 would not trigger a PBR review, with the exception 

that for 2026 review could be triggered if the utility had previously realized the proposed credit

See Exhibit A-1, “Proposed PBR Review” (“Exhibit A-1”), attached. Exhibit A-1 has been modified to reflect 
commencement of the five-year MRP period in 2021.

It should be noted that Exhibit A-1 refers to “Automatic Review” in 2026 and 2031. This Automatic Review is 
not intended to refer to or function in an equivalent manner as a traditional COSR rate case. Rather, this reference is 
included solely based on the inherent inability to predict with reasonable certainty the outcome of PBR Review.
PBR Review, should it occur in 2026 or at the conclusion of any other five-year MIRP period, will diagnose issues 
and may result in adjustments to one or more PBR mechanisms. Rather than attempt to predict the outcome of any 
such PBR Review, Exhibit A-1 includes Automatic Review as a placeholder.

11



rating goals of BBB+, or equivalent, for all three credit rating agencies prior to the completion of 

the applicable five-year

With the ESM applied annually, the PBR Review process at the end of a five-year 

MRP is sufficient to protect the utility’s financial integrity. As shown in Figure 1, since 2008 

there has not been a single achieved ROE for HECO, HELCO or MECO that would have 

resulted in a post-ESM ROE of less than 5.5% (assuming Ulupono’s proposed ESM was applied 

to historic deviations between authorized and achieved ROEs).

Finally, for this Second Proposal Update comments on implementation of PBR 

Review scoring are offered. In essence, Ulupono suggests that the PBR score may be 

determined and applied similar to the ARA. This assumes the ARA is determined following the 

conclusion of the applicable calendar year and applied retroactively. Similar to the ARA, a 

preliminary PBR Review score can be determined prior to the conclusion of the applicable time 

period and then revised and subject to a retroactively-applied true-up after the period concludes. 

Thus, if the PBR Review score criteria indicates the need for PBR Review, this review would 

take place early in the first year of the new MRP with any changes applied retroactively to 

January 1 of the new five-year MRP period.

II. INFLATION FACTOR

The inflation factor requires little discussion insofar as Ulupono continues to 

support utilization of the Gross Domestic Product Price Index (“GDPPI”) as an inflation index. 

Pursuant to D&O 36326, the inflation factor is described as the “[ajnnual change according to a 

published inflation index. Ulupono supports utilization of GDPPI consistent with the

As previously noted, the improved credit rating goals are at or above BBB+ for Fitch, Baal for Moody’s and 
BBB+ for S&P.

Id at 29, n. 32.

12



positions of other parties, including the Consumer Advocate, Hawaiian Electric and Blue Planet 

Foundation (“Blue Planet”).^^

III. X-FACTOR

For this Second Proposal Update, Ulupono reaffirms its support for an X-Factor 

of zero and offers other refinements to is critique of the negative X-Factor proposed by Hawaiian 

Electric. Pursuant to D&O 36326, during the MRP Hawaiian Electric’s revenues will be 

determined by an ARA, in the form of an indexed revenue formula, in combination with PIMs 

and cost trackers.

A. Ulupono Continues to Support an X-Factor of Zero.

For this Second Proposal Update, Ulupono reaffirms its support for an X-Factor 

of zero and provides additional comments for that position and against the negative X-Factor 

proposed by Hawaiian Electric. As explained in its First Proposal Update, Ulupono generally 

concurs with the rationale in support of an X-Factor of zero as stated by the Consumer Advocate 

in its Initial ProposaP"^ and further developed in the Consumer Advocate’s First Proposal 

Update.Pursuant to D&O 36326, the X-Factor is described as the “[pjredetermined annual 

productivity factor. In the HECO First Proposal Update, as well prior submissions, Hawaiian

See, e.g., Updated Comprehensive Proposal of the Hawaiian Electtic Companies filed Jan. 15, 2020 (“HECO 
First Proposal Update”) at 4 (GDPPI as inflation factor); Division of Consumer Advocacy’s First Proposal Update 
for Phase 2 filed Jan. 15, 2020 (“CA First Proposal Update”) at 2 (same); Blue Planet Foundation’s Initial Phase 2 
Proposals filed Aug. 14, 2019 at 8 (same).

Id at 27-28.
See Division of Consumer Advocacy’s Initial Comprehensive Proposal for Phase 2 filed Aug. 14, 2019 (“CA 

Initial Proposal”) at 10-13.
See CA First Proposal Update at 11-20 (explaining that “[t]here has been no credible showing by any party in 

Phase 2 that an appropriate productivity input applicable to Hawaiian Electric is a non-zero value.”
Id at 29, n. 32.

13



Electric argues the X-factor should be negative. In support of its contention, Hawaiian Electric 

relies on the PEG Response.

1. The PEG analyses are flawed.

Eor this Second Proposal Update, Ulupono reiterates its prior explanations of the 

flaws of the PEG Response as set forth in its Eirst Proposal Update. As an initial matter, the 

PEG Response relies on a purported sample of forty-four vertically-integrated electric utilities 

(“VIEU”). The PEG Response, which was subsequently updated to include additional VIEUs, 

concludes that the X-Eactor “must be negative if the hypothetical revenue cap indexes are to 

track historical VIEU [vertically-integrated electric utility] costs of base rate inputs on 

average.The PEG Response cites to its Table 5, “U.S. VIEU Kahn X Eactor Calculations” 

(“Table In an explanatory footnote. Table 5 states: “All values shown are an average of

annual (logarithmic) growth rates of variables on a nationally-representative sample of 44 

vertically integrated electric utilities.

The PEG analyses are flawed because the VIEUs selected for the analysis are not 

subject to PER focused on addressing the capital bias. Hawaiian Electric’s Eirst Proposal 

Update fails to establish that most or all of these forty-four utilities are subject to PER 

mechanisms that “break the direct link between allowed revenues and investment levels”^^ or are 

otherwise meaningfully similar to the potential PER mechanisms under consideration in this 

proceeding. To the contrary, assuming most if not all the referenced VIEUs remain regulated 

under COSR, it should be assumed they have an ongoing financial incentive to increase rate base

See HECO First Proposal Update at 25-31; Hawaiian Electric Companies Statement of Position filed March 8, 
2019 (DocketNo. 2018-0088) (“HawaiianElectric SOP”) at 18, 26, Exhibits.

The PEG Response is attached as Exhibit B to the HECO SOP.
29 HECO SOP, Exhibit B at 12.
2" Id at 13.
22 Id. (emphasis added).
22 Haw. Rev. Stat. § 269-16.1(a).

14



pursuant to the widely-confirmed COSR capital expenditure bias. In addition to the capital 

expenditure bias, these VIEUs are subject to COSR which typically passes higher costs to utility 

customers through rate cases. Thus, to the extent these other VIEUs are not subject to PER that 

is relatively similar to the PER framework contemplated in this proceeding, their value in 

providing an evidentiary basis for adopting a negative X-Eactor value is extremely limited.^^

The PEG analyses are also flawed to the extent the stream of revenues relied upon 

in the PEG Response to calculate X-Eactor included revenues from major projects. Hawaiian 

Electric may recover major project costs through the MPIR adjustment. There is no indication, 

however, that the VIEUs in the PEG analyses utilize a similar regulatory construct. Rather, there 

appears to be a form of double-counting to the extent these VIEUs do not have a dedicated 

adjustment mechanism for major project costs.

The methodological challenges inherent in the approach taken by the PEG 

Response are further suggested by a subsequent corrective analysis submitted by the utility. The 

utility justified its proposed negative X-Eactor in this proceeding based primarily on the 

methodology and results set forth in the PEG Response. The results of the PEG Response were 

subsequently modified, however, based on further review and analysis. Instead of -1.46%, PEG 

now proposes an X-Eactor of -1.32%, or, in the alternative, -.0.99%.^"^ Although corrections and 

adjustments are to be expected, the magnitude of these adjustments appear to illustrate the 

methodological challenges associated with accurately deriving an X-Eactor.

Einally, it should be emphasized that an X-Eactor of -1.32 based on other 

jurisdictions is fundamentally at odds with Act 5, which contemplates transformative regulatory

For clarity, at this time Ulupono reserves judgment as to whether the PEG Response analysis conclusively 
supports a negative X-Factor even for VIEUs with an established capital bias under traditional COSR.

See, e.g., Hawaiian Electric, “PER Financial Scenarios” submitted for the RWG Working Group Meeting on 
April 22, 2020 at 4.
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results not comparable to or in keeping with regulation in other jurisdictions.^^ The Commission 

has repeatedly affirmed its approach to PBR as including fundamental or transformational 

change.The proposal to base Hawaii’s X-Factor on non-Hawaii jurisdictions that are not 

engaged in such change, and are not evolving toward more transformational PBR mechanisms, 

strongly undercuts any support the PEG Response (even as amended) may provide to adoption of 

a negative X-Factor.^^

2. An X-Factor of zero assumes robust competitive procurement.

Ulupono’s support for an X-Factor of zero continues to be conditioned in part on 

the Commission ensuring growth in competitive procurement of generation resources and grid 

services. Ulupono submits that, from a customer bill impacts perspective, the X-Factor is 

relatively less important to the customer to the extent it is outweighed by the benefits from 

competitively-procured resources. For example, as fossil fuel plants are retired and replaced by 

competitively-procured renewable generation, NWAs and grid services, the X-Factor - and 

especially the alleged necessity for a negative X-Factor - becomes relatively less important.

Thus, Ulupono supports continued growth in the relative proportion of competitively procured 

generation resources and grid services, including NWA.^^

Acts at § 1.
See, e.g., Order No. 35411 Instituting a Proceeding to Investigate Performance-Based Regulation” filed April 18, 

2018 (“Order No. 35411”) at 5 (PBR may result over time in “more fundamental changes to the regulatory 
framework”); D&O 36326 at 3 (Hawaii’s electric sector in period of “dramatic ttansformation” necessitating 
Hawaii’s regulatory framework to “evolve and adapt to the changing system.”).

An X-Factor of zero would also be directionally a sttong improvement from the cost increases typical of COSR 
as reflected in Hawaiian Electtic’s proposed X-Factors of-1.32% or -0.99%.

Relatedly, with regard to future procurements of renewable generation Ulupono generally supports the 
Commission allowing contracting between the utility and independent power producers (“IPP”) that allows IPPs to 
sell curtailed energy to third parties or utilize such curtailed energy to produce hydrogen, with the latter providing a 
means to generate firm power. In general, under the RPS-A PIM the utility should be incentivized to minimize 
curtailment.
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3. Negative X-Factor not supported by broader regulatory analysis.

A broader analysis reinforcing the concern over misplaced reliance on the PEG 

Report, as amended, and non-PBR VIEUs follows from a more general concern and critique of 

developing and relying on an X-Eactor in the current regulatory context.

One of the core components of PBR is the use of a price index for adjusting 

revenue requirements or rates, which tracks an industry-wide measure of price inflation, 

combined with an X-Eactor, which is intended to quantify the degree to which the regulated 

sector can be expected to experience greater or lesser levels of inflation than the economy 

overall. The X-Eactor reflects the combined impact of the relative changes in input prices and 

total factor productivity impacting the regulated sector versus the rest of the economy. Eor 

example, to the extent the pace of total factor productivity growth is greater than the increase in 

input prices facing the regulated sector, compared to the economy overall, the X-Eactor should 

be greater than zero. That is, prices in the regulated sector should fall relative to prices in the 

broader economy.

Several challenges have been identified with regard to establishing an X-Eactor 

for PBR in Hawaii. Eor example, it will be difficult to develop a truly comparable peer group for 

establishing the X-Eactor based on input prices. Such prices faced by regulated electric utilities 

that would serve as a natural peer group, for example, do not reflect the higher transportation 

costs and other factor prices faced by Hawaii utilities, and thus also do not reflect the resulting 

substitution effects in utility operating behavior. As a result, producer price indices for the utility 

sector would be expected to behave significantly differently on the U.S. continent as compared to 

in Hawaii.

See Bernstein, Jeremy and David Sappington, “How to determine the X in RPI-X regulation: a user’s guide, 
Telecommunications Policy 24, 2000.
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More importantly, total factor productivity would be expected to be higher and 

improve at a faster pace for electric utilities operating in a PBR regime than under traditional 

cost of service regulation. Only a handful of U.S. utilities operate under PBR, however, and 

those that do confront very different sets of regulatory incentives. Therefore, applying a 

benchmark based on a peer group of (at least theoretically) less efficient cost of service utilities 

is a problematic basis of comparison for Hawaii utilities regulated under a PBR regime.

More generally, the high degree of heterogeneity of assets and operating 

conditions makes it very challenging to develop robust benchmarks for electric utilities. This is 

especially true for VIEUs such as those in Hawaii, where myriad differences - geographic, load, 

legacy assets, system topology, regional fuel prices, regulatory regimes - make apples-to-apples 

comparison of factor productivity difficult.The literature also emphasizes the importance of 

applying very different benchmarking techniques to electric distribution versus transmission 

assets, further complicating the exercise for undertaking a highly rigorous benchmarking effort 

for Hawaii.Such benchmarking efforts themselves may become a source of delay in 

implementing a new PBR framework, and such delays should be avoided.

In addition, from the standpoint of creating an incentive to improve overall 

efficiency the specific level of the X-Factor is irrelevant. Under effectively fixed rates or 

revenue requirements, utilities face a uniform incentive to minimize costs - subject to 

performance conditions and other performance incentive mechanisms - regardless of the X-

See Llorca, Manuel, Luis Orea, and Michael Pollitt, “Using the latent class approach to cluster firms in 
benchmarking: An application to the US transmission industry,” Operations Research Perspectives 1, 2014 for a 
discussion of the challenges in utility benchmarking electtic utilities, even using sophisticated economettic 
techniques.

See Janda, Karel and Stepan Krska, “Benchmarking Methods in the Regulation of Electticity Distribution System 
Operators,” Charles University in Prague, October 2014. Note that these benchmarking of generation systems for 
the purposes of estimating an X-Factor is not practiced in Europe given its regulatory regime.



Factor. The X-Factor simply determines the allocation of costs between ratepayers and the 

utility.'*^

Given these inherent uncertainties, Ulupono’s position continues to be employing 

a falsely precise or large (negative or positive) value for the X-Factor, such as Hawaiian 

Electric’s proposed X-Factor of-1.32% or 0.99%, is not advisable. It may create a perception of 

false precision, or result in devoting an excessive level of resources to the task of determining the 

X-Factor, or may even create opportunities for unproductive gaming of the X-Factor setting 

analysis. Setting the X-Factor to a very low absolute value (like zero), as a starting position, has 

merit as well as the advantage of simplicity. It would also be consistent with FERC rulings on 

the X-Eactor applied to indices for (distribution) utilities.

IV. CONSUMER DIVIDEND

As an update for this submission, Ulupono is open to supporting the Consumer 

Advocate’s proposed consumer dividend of one-time bill credits totaling approximately $26.5 

million (i.e., two times the value of the regulatory lag) across the three utilities (i.e., HECO, 

HELCO and MECO), which would be funded in part by utility customers through acceleration of 

ARA increases to January 1 at inception of a five-year MRP period.

Ulupono also continues to support the consumer dividend of 22 basis points"^^ or 

otherwise in the range of approximately 20-30 basis points of the utility’s authorized ROE - if an 

annual consumer dividend is preferred, rather than a one-time consumer dividend.Ulupono’s

See International Benchmarking of Electticity Transmission by Regulators: Theory and Practice, Haney, Aoife 
Brophy and Michael G. Pollitt, EPRG Working Papers, Cambridge Working Paper in Economics, CWPE 1254 & 
EPRG 1226, November 2012.

See Lowry, M.N., J. Deason, M. Makos, L. Schwartz, “State Performance-Based Regulation Using Multiyear 
Rate Plans for U.S. Electric Utilities,” LBNL, July 2017.

CAFirst Proposal Update at 21-22.
S'6’6’First Proposal Update at 23.
See HECO First Proposal Update at 31-32 (if consumer dividend is adopted then “ARA should include consumer 

Dividend Factor of 0.22% in the ARA Formula.”).

19



financial model, the Regulatory Innovation Simulation Tool (“RIST”), utilizes 22 basis points for 

the consumer dividend factor,which was proposed in the Ulupono First Proposal Update.

It is noted that pursuant to D&O 36326, the consumer dividend factor is intended 

as a ‘stretch factor’ or reduction in allowed revenues”^^ which is expected to “help ensure that 

‘day one’ savings for utility customers are realized.Ulupono agrees with this general intent 

and thus supports either of the foregoing two approaches to setting the consumer dividend 

amount.

V. Z-FACTOR

Ulupono offers the following refinements to its position on the Z-Factor.

Pursuant to D&O 36326, the Z-Factor is described as the “[fjactor applied (ex post) to account 

for exceptional circumstances not in the utility’s direct control (e.g., tax law changes).The Z- 

Factor is a factor applied to account for “exceptional circumstances” not in utility’s direct control 

or “uncontrolled exogenous events,” such as major tax law changes, that affect Hawaiian 

Electric’s costs.Z-Factor revenue adjustments could be positive or negative.

A. Recovery for Only Exogenous Events Beyond Utility Control.

Ulupono continues to support availability of the Z-Factor only for truly 

exogenous events such as hurricanes (as well as tsunamis, volcanic eruptions, or other natural 

disasters) and pandemics, changes in federal law (e.g., tax law) and other similar types of

See First Proposal Update, Exhibit 2 (Fig. 11), “Revenue Breakdown: Ulupono Initiative First Proposal Update 
V. Status Quo” at n. 3 (ARA utilizes Consumer Dividend of 0.22%).

A copy the version of the RIST utilized by Ulupono to generate the modeling results presented in this submission 
has been made available to the Commission and parties in conjunction with the filing of this Second Updated 
Proposal. See Exhibit D-1, attached. Relatively recent updates to the RIST are summarized in Exhibit D-3, “Recent 
RIST Updates: May 2020.”

Ulupono First Proposal Update at 29, n. 32.
^0 Id at 31.

Id at 29, n. 32 (emphasis added).
Staff Proposal for Updated Performance-Based Regulations filed February 7, 2019 (Docket No. 2018-0088) 

(“Staff Proposal”) at 26-27.
” Id at 27.



unforeseen and uncontrollable events.In particular, the Z-Factor should not be utilized in 

response to an actual or imminent credit rating downgrade resulting from the implementation of 

PBR mechanisms - such circumstances should be addressed through PBR Review, as discussed 

above.

B. No Recovery for Inadequate Planning or Maintenance.

The availability of cost recovery under the Z-Factor, for losses due to hurricanes 

(as well as tsunamis, volcanic eruptions or other natural disasters) should be limited or not 

available if costs are incurred due to inadequate planning or maintenance by Hawaiian Electric. 

With regard to planning, if properly executed the Integrated Grid Planning (“IGP”) process^^ 

should result in energy resource planning that sufficiently plans and accounts for such impacts to 

the grid. The Z-Factor should not serve as a substitute for proper IGP planning - assuming the 

IGP process does not foreclose necessary reliance on MPIR adjustments, or some other similar 

means to allow cost recovery for resilience and other related large-scale programs. In essence, 

the Commission should condition Z-Factor availability upon demonstration that the utilities 

properly planned to avoid or mitigate potential losses from hurricanes or other natural disasters.

Similarly, the Z-Factor should not be available if costs are incurred due to 

inadequate operations and maintenance. The cost impacts of hurricanes or major storms, for 

example, may be exacerbated by inadequate vegetation management. Prolonged failure to 

implement vegetation management sufficient to minimize impacts from hurricanes or major 

storms should not be rewarded through Z-Factor recovery, especially insofar as reduced or 

deferred utility operations and maintenance expenses will result in higher earnings under fixed

Ulupono First Proposal Update at 20-23.
See Hawaiian Electric, “Planning Hawaii’s Grid for Future Generations: Integrated Grid Planning Report” filed 

July 13, 2018 (Docket No. 2018-0165); Hawaiian Electric, “Planning Hawaii’s Grid for Future Generations: 
Integrated Grid Planning Workplan” filed Dec. 14, 2018 (Docket No. 2018-0165).
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revenues. Doing so may create a perverse incentive for the utilities to reduce vegetation 

management activities based on an expectation that future storm impact costs may be recovered 

through the Z-Factor. A similar dynamic may occur with regard to prudent operation and 

maintenance practices for generation facilities.

C. Recovery Over Time May be Appropriate.

Under certain circumstances, it may be necessary or advisable for the 

Commission to allow utility recovery of Z-Factor amounts over a relatively extended time 

period. The primary purpose of not allowing recovery at one time would be to protect otherwise 

disadvantaged utility customers. This assumes impacts to diverse groups of utility customers 

from the natural disaster or emergency that triggers and qualifies for Z-Factor recovery. 

Specifically, if large numbers of customers are unable to pay their electric bills, the burden of Z- 

Factor recovery amounts may fall to remaining customers. To avoid this potentially adverse 

outcome, it may be appropriate to authorize Z-Factor recovery over an extended time period.

The occurrence of a pandemic similar to Covid-19 may illustrate the importance 

of extending Z-Factor recovery over time, especially when the Z-Factor event results in an 

economic recession. In high-level concept, if due to a pandemic or deep recession approximately 

one third of utility customers were unable to pay their monthly electric bills over an extended 

time period, and this effectively resulted in the remaining two-thirds of utility customers paying 

for those costs through Z-Factor recovery, this added monthly expense could result in the 

remaining utility customers experiencing increased financial stress. In turn, this could result in 

more customers being unable to pay their monthly bills - creating a ‘snowball’ effect as to such

See Haw. Rev. Stat. § 127A-1 for potential applicable definitions, e.g., “Disaster” means “any emergency, or 
imminent threat thereof, which results or may likely result in loss of life or property and requires, or may require, 
assistance from other counties or states or from the federal government” and “Emergency” means “any occurrence, 
or imminent threat thereof, which results or may likely result in substantial injury or harm to the population or 
substantial damage to or loss of property.”



non-payments. This effect could be mitigated if Z-Factor payments are made over time, rather 

than at one time.^^

D. Recovery Should Be Net of PIM Rewards and Penalties.

In addition and related to this approach, recovery of emergency costs pursuant to 

the Z-Factor recovery should be made on a basis that is net of any PIM rewards and penalties 

earned by the utility. For example, an emergency or natural disaster such as a hurricane may 

damage or destroy power lines, resulting in decreased electricity demand, decreased fossil fuel 

generation and decreased GHG emissions. Shelter in place orders during a pandemic may have a 

similar effect. If HECO is eligible for a PIM reward based on reduced GHG emissions under 

these circumstances, that reward must be netted out in determining Z-Factor recovery.

As another example concerning EoT, a pandemic could entail shelter-in-place 

orders which greatly reduce miles driven by electric vehicles (“EV”). This could result in a 

corresponding reduction in EoT PIM rewards earned by the utility, necessitating any penalty 

caused by this reduction to be netted out of Z-Eactor recovery. This example further illustrates 

the need to evaluate, weigh and net out various PIM rewards and penalties in assessing Z-Eactor 

recovery under the ARA.^^

E. No Z-Factor Recovery of MPIR Expenses.

As an update to its earlier submissions, Ulupono notes that recovery under the Z- 

Eactor would not include MPIR-eligible expenses, as explained by the Consumer Advocate in its

In this regard, Ulupono notes that in connection with the Covid-19 pandemic the Commission recently provided 
guidance and authorized utilities to establish regulatory assets and record costs for potential recovery in future 
proceedings, including “the appropriate period of recovery for the approved amount of regulatory assets.” See Order 
No. 37125 (Non-Docketed) Addressing the Consumer Advocate’s Request for Suspension of Termination or 
Disconnection of Regulated Utility Services due to Non-Payment and/or Assessment of Other Charges During the 
Covid-19 Pandemic” filed May 4, 2020 at 5.

In a similar manner, during a pandemic such as the Covid-19 pandemic, reduced electticity demand may provide 
an opportunity for the utility to undertake certain types of repairs and maintenance at a cost that is lower than 
normal, and such savings should similarly be netted out from Z-Factor recovery amounts.



updated proposal. The Consumer Advocate’s financial model excluded “[ejxogenous changes . .

. based on the assumption that the utilities would accrue recoverable costs as regulatory assets for 

later recovery through Z-Factor provisions.This approach is also consistent with D&O 

36326, which directed the parties in Phase 2 to consider relief provided under the MPIR 

adjustment as distinct from potential relief under the Z-Factor.Ulupono affirms its support for 

not including MPIR-eligible expenses for the same reasons.

F. Review of Hawaiian Electric’s Z-Factor Examples.

In its First Proposal Update, Ulupono illustrated its position on the Z-Factor by 

reference to certain examples in the HECO Initial Proposal, which lists nine specific items.

These same items are listed in the HECO Eirst Proposal Update.As previously explained, 

Ulupono has no objection to use of the Z-Eactor for the listed items concerning changes in 

accounting rules or tax laws and regulations, storms or catastrophic natural disasters, or force 

majeure events.

Ulupono continues to not support application of the Z-Eactor to “[rjegulatory, 

legislative, or judicial mandates or actions impacting the utility.The formulation is overbroad 

insofar as there are a range of regulatory and other actions that may impact the utility - including 

implementation and adjustment of PER mechanisms. The same concern applies to “[cjhanges in 

revenue requirements due to Commission decisions (e.g., depreciation rate changes)[.]”^^

Similarly, to reinforce the cost control focus of PER, the Z-Eactor should also 

have limited or no availability for application to “[mjajor unplanned maintenance costs or

CA First Proposal Update at 52. 
60 Id at 33.
6^ See Hawaiian Electric Companies Initial Comprehensive Proposal filed Aug. 14, 2019 (Docket No. 2018-0088) 
(“HECO Initial Proposal”) at 30-33.
6^ Id at 47-48.
60 Id at 31-32 (example Z-Factor events 1, 2, 5, 6 and 8).
6^* Id at 31 (example Z-Factor event no. 3).
66 Id at 32 (example Z-Factor event no. 7).



investments, such as those incurred due to unexpected major maintenance and major repairs to 

Company-owned power plants,” insofar as such maintenance should reasonably be planned for 

and anticipated by the utility.Similar to vegetation management and post-hurricane recovery, 

there could be a perverse incentive in the short run to defer maintenance and therefore reduce 

operations and management expenses, which may allow increased earnings relative to the largely 

fixed revenues and increases under the ARA. This type of perverse incentive and potential 

gaming should be avoided.

This concern applies equally to “[ejnvironmental remediation events,” unless they 

involve pre-existing contamination (caused by a prior owner of the property, for example) that 

the utilities were unable to detect and assess in advance through reasonably diligent 

environmental site assessments.^^ Environmental remediation events may be based on the 

violation of existing environmental or pollution control laws. If such laws were in existence at 

the time the Commission adopts a revised PER framework in this proceeding, then Z-Factor 

recovery should not be permitted because it was to a certain extent foreseeable and not 

sufficiently exogenous. If new environmental laws or requirements are imposed after 

commencement of PER, however, the Commission may possibly take that into consideration, 

although the new requirements must be qualitatively different and incremental to existing 

environmental laws and requirements.

G. Ulupono Supports Proposed Materiality Thresholds.

Finally, a further update is that Ulupono agrees with and adopts as consistent with 

its position Hawaiian Electric’s proposed Z-Factor “materiality thresholds.Specifically, 

Ulupono supports materiality thresholds of $4 million for HECO and $1 million for MECO and

Id at 31 (example Z-Factor event no. 4). 
Id at 32 (example Z-Factor event no. 9). 
See HECO First Proposal Update at 47-48.



HELCO. Under PER, the materiality thresholds could be based on a percentage or basis points 

of revenue requirements. If the threshold was based on allowed revenues it would increase by 

operation of the ARA, which may be more appropriate relative to the static dollar amounts set in 

traditional rate cases that would no longer occur under PER as proposed by Ulupono and other 

parties. If these materiality threshold amounts do not increase through the ARA, presumably 

they would increase according to the rate of inflation.

VI. EARNINGS SHARING MECHANISM

In this updated proposal, Ulupono confirms the attributes and function of its 

proposed ESM by recapping the discussion on this topic in its Eirst Proposal Update.As noted 

in the Initial Proposal, pursuant to D&O 36326 the ESM is intended to “share” amounts of utility 

earnings that “deviate substantially from a predetermined reasonable amount.The ESM 

should include both upside and downside sharing (i.e., sharing and reverse sharing) which 

sharing amounts may or may not be symmetrical.^^ The ESM should also include a deadband or 

collar around the baseline level of earnings in which the ESM would provide no adjustment.

The basic functioning of Ulupono’s proposed ESM is similar to that of the current ESM, under 

which the Commission determines a reasonable ROE or profit for shareholders, the authorized 

ROE, which is compared on December 31 each year to the utility’s ratemaking ROE (which 

excludes certain items). If the latter exceeds the former, a portion of the amount is credited to 

utility customers through the ESM.

® See id at 23-30.
™ Id at 32.

Note that the term “sharing” refers to a percentage sharing of the basis points between two ESM breakpoints 
(rather than a sharing of the entire ROE percentage amount).

Ulupono First Proposal Update at 32.
^ See Ulupono Initiative EEC’s Statement of Position filed March 8, 2019 (Docket No. 2018-0088) (“Ulupono 
SOP”) at 15-17; Ulupono Initiative EEC’s Reply Statement of Position filed April 5, 2019 (Docket No. 2018-0088) 
(“Ulupono RSOP") at 19-26.



A. Ulupono’s ESM Achieves PER Objectives Including Credit Rating Risk.

Ulupono’s proposed ESM is intended to promote several key objectives of PER. 

The ESM should support the use of PIMs that effectively incentivize utility achievement of 

energy policy objectives. At the same time, the ESM should protect the utility’s credit rating 

from unintended and potentially extreme negative consequences of various PER regulatory 

mechanisms.

Ideally, the ESM should likewise protect utility customers from severe under- and 

over-compensation of the utility. Over-compensation of the utility indicates utility customers are 

paying too much, while under-compensation - to the extent it results in a loss of credit rating or 

other financial distress - can also lead to higher costs that are passed on to customers. These 

higher costs may be from increases in the utility’s direct borrowing costs as well as from higher 

priced power purchase agreements (“PPA”) which reflect the utility’s lower (and more costly) 

credit rating.

Ulupono’s refined and updated ESM is illustrated in Exhibit A-2^^ which 

demonstrates the impact on the four Moody’s quantitative credit rating factors of a 5.5% ROE 

without ESM to the post-ESM (after sharing back to the utility) ROE of 6.3%. Without 

Ulupono’s proposed ESM in place, a 5.5% ROE would likely result in a credit rating downgrade 

while the ROE with the ESM in place likely would not - the credit rating would be maintained 

based on the quantitative factors. This demonstrates the ESM’s critically important ability to 

reduce the risk of a credit rating downgrade while allowing for bold PER structures, such as 

those proposed by Ulupono in this proceeding.

See Ulupono RSOP at 26-29.
Exhibit A-2, “Impact of Earnings Sharing Mechanism” (“Exhibit A-2”), attached.
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Ulupono’s ESM also addresses credit rating risk (“CRR”). Ulupono continues to 

propose that, for reverse sharing, the 90% level of sharing back to the utility be based on the 

ROE level at which there appears to be a CRR, i.e., risk based on the four quantitative factors 

that Moody’s uses in assessing whether Hawaiian Electric’s credit rating is likely to be 

downgraded. Based on the current authorized ROE and CRR, the 90% reverse sharing level 

should begin at an ROE of 5.5% (ROE < 5.5%). Eurther ESM breakpoints are as follows: 5.5% 

<= ROE < 6.5% results in 50% reverse sharing (to utilities); 6.5% <= ROE < 7.5% results in 

25% reverse sharing; deadband of 2% above and below ROE creates 4% range of no sharing;

11.5% < ROE <= 12.5% results in 25% sharing (to utility customers); 12.5% < ROE <= 13.5% 

results in 50% sharing; and amounts over 13.5% result in 90% sharing.

B. ROE Volatility Is Also Addressed.

The structure of Ulupono’s proposed ESM reduces the volatility of ROE, which 

should be supportive of the utility’s credit rating and protective of utility returns. This structure 

would permit an ROE below the CRR only if the pre-ESM ROE were less than -2% (i.e., minus 

2 percent, or a net loss, rather than 2 percent below Hawaiian Electric’s authorized ROE). 

Establishing the 90% reverse sharing level at the point at which a downgrade seems likely would 

facilitate the adoption and implementation of bold PBR mechanisms, including the ARA and 

PIM structures, while remaining protective of the utility’s credit rating. As explained above, 

under Ulupono’s proposed ESM, there would be a deadband width of 4 percentage points (2 up 

and 2 down) where there is no sharing, but with graduated sharing at increasingly extreme ROE 

levels as described above. This ESM accordingly strikes a balance between the imperatives for 

strong performance incentives and responsible protection of the utility’s credit rating and general 

financial integrity.



Importantly, Ulupono’s analysis indicates that over the past eleven years, i.e., 

since 2008, there has not been a single achieved ROE for HECO, HELCO or MECO that would 

have resulted in a post-ESM ROE of less than 5.5% (assuming Ulupono’s proposed ESM was 

applied to historic deviations between authorized and achieved ROEs). This adds confidence to 

the conclusion that Ulupono’s proposed ESM would be sufficiently protective of the utility’s 

credit rating.

C. ESM Operates with Cost of Capital Adjustment.

The ESM should operate in conjunction with a cost of capital (“COC”) 

adjustment. Eor example, Hawaiian Electric previously proposed a COC adjustment 

mechanism.Unlike the ROE percentage authorized by the Commission, the COC would start 

with the current authorized ROE but make adjustments based on independent market indices. 

Ulupono understands and continues to have no major objections at this time to Hawaiian 

Electric’s proposed utilization of the California method, as described in their COC adjustment 

mechanism proposal, with modifications as described below.

The ESM should remain centered on the then-current authorized ROE pursuant to 

an acceptable COC adjustment. Under the type of adjustment supported by Ulupono, the 12- 

month average of the Moody’s utility bond interest rate for the Moody’s credit rating that the 

utility has at the time of measurement would be compared to the previous benchmark of this 

figure. If the difference exceeds a deadband of 1%, then the authorized ROE is adjusted by 50% 

of the entire difference between the new 12-month average and the previous benchmark (which 

may not be the prior year - it may precede the prior year because the benchmark average stays 

the same until the new 12 month average has a greater difference than the deadband).

Hawaiian Electtic’s Initial Proposal at 33-36.



Note that upon commencement of the new PBR framework the initial benchmark 

should be calculated based on the immediately-preceding twelve-month period. Also, as the 

benchmark may have been calculated at a time when the utility had a different credit rating than 

in the new 12-month average period, this manner of adjustment should respond appropriately to 

changes in credit rating (either up or down).

The importance of this feature of the COC adjustment ties back to the proposed 

PBR Review score. Specifically, the asymmetric threshold to trigger a PBR Review is meant to 

give the utility an opportunity to earn a better credit rating. If a higher credit rating were to be 

achieved, the ratepayer should benefit from that in the form of an adjustment to the authorized 

ROE through this adjustment mechanism.

Finally, Ulupono does not support an automatic change in revenues based on an 

updated authorized ROE determined through the COC adjustment. It is axiomatic that the cost 

of debt will affect the utility’s ROE, with higher debt costs lowering the ROE, and vice versa. 

Given that the ROE is adjusted through implementation of the ESM, however, a separate 

adjustment based on the cost of debt does not appear to be necessary or appropriate.

D. ROE Remains the Proper Measure for ESM.

As in previous submissions, for this update Ulupono continues to support the use 

of ROE as the proper unit of measure for the ESM. The reasons in support of this position are 

set forth in Ulupono’s RSOP and Initial Proposal, and further explained in its First Proposal 

Update. This update provides a further opportunity to summarize the bases for this position 

given its central importance to the proper functioning of the ESM, and the critically important

’’’’ See RSOP at 22-26 (explaining basis for position that EPS and EBITDA are not suitable as ESM units of 
measurement); Ulupono Initial Proposal at 11-12 (same); First Proposal Update at 28-30 (same).



role of the ESM in ensuring the utility’s financial integrity as Hawaii embarks on an updated and 

potentially transformational PER framework.

First, ROE is consistently used by the leading credit rating agencies to describe 

the financial health of utilities. These agencies include S&P, Moody’s, and Fitch. For example, 

the August 2016 S&P Rating of HECO refers to HECO’s ability to “continue to narrow the gap 

between earned and allowed returns on equity” as a vital factor in the utility’s credit rating. 

Similarly, the Fitch Ratings July 31, 2019 report on HECO refers to ROE as a key rating driver 

in its assessment of HECO,and as the main method of comparison between peers.ROE is 

also consistently discussed throughout Moody’s October 2019 report on the utility,^^ and is used 

in reference to credit challenges,investment,^^ and financial stability. Each of these prominent 

sources of credit reporting reflects the use of ROE as the preferred unit of measure.

Second, maintenance of an indirect link between utility investment and returns is 

plainly contemplated by section 269-16.1(a), Hawaii Revised Statutes. Under that provision, the 

Commission shall establish performance incentives and penalty mechanisms that “directly tie” 

an electric utility’s revenues to its “achievement on performance metrics and break the direct link 

between allowed revenues and investment levels.Use of the modifier “direct” with “link” 

suggests the usual and expected indirect link between investment and returns would remain 

intact.

Andrew Ng et al, RatingsDirect Hawaiian Electtic Co. Inc., S&P Global Ratings, 1-12, 3 (2016) (emphasis 
added).

See Fitch: Hawaiian Electric Co., Fitch Ratings Ltd, 1-14, 1 (July 31, 2019).
See id at 3.
Hawaiian Electtic Co., Inc Update following positive outlook. Credit Opinion, Moody’s Investors Service, at 2 

(Oct. 2019). 
s2Wat4.
^^Id.

Id (emphasis added).
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Third, maintaining an indirect link by using ROE as the ESM metric is also 

consistent with fundamental principles of financial theory, pursuant to which profits are properly 

evaluated by reference to levels of investment.Investors, stock analysts, and debt rating 

agencies ultimately determine the utility’s cost of debt and of equity based on several factors 

including earnings scaled by equity or assets. Unsealed earnings have little meaning in assessing 

a company’s performance.^^

fourth, Ulupono remains unconvinced that use of an ESM will “work or pull 

regulation back to COSR.”^^ This is especially true if the ESM is structured with a total 

deadband width of 4% of ROE, with tiered sharing outside of the deadband. The utility would 

have to be prepared to experience a significant decline in earnings to get to the point where 90% 

of excess costs or losses were shared back to the utility. Such a costly path to obtain COSR 

types of recovery is unlikely to be attractive to a profit-motivated company.

finally, Ulupono is also unconvinced ESM alternative or replacement 

mechanisms are necessary or desirable, for example. Blue Planet proposes to use earnings per 

share (“EPS”)^^ or Earnings Before Interest, Taxes, and Depreciation (“EBITDA”)^^ as

See RSOP at 22-26.
By way of illustration, a company with $1 million in equity or assets that earned a profit of $1 million in a year 

would be considered a major success while a company with $1 billion in equity earning only $1 million in profit 
would be considered a failure. Ulupono Initial Proposal at 12.

Blue Planet SOP at 14-15.
EPS is premised on the basic assumption that the business model or company capitalization (i.e., its mix of debt 

and equity) has not significantly changed in comparing prior to current EPS levels. As a simplistic illustration, a 
company may take on additional leverage (i.e., it increases the share of the company financed by debt, as for 
example through buying back equity). If all else remains equal, the EPS will increase - even though the total 
earnings may not change materially, while at the same time risk to the Company has increased. Even if EPS was 
used as the metric in an ESM, overinvestaient would trend EPS lower, which could ttigger downside or reverse 
sharing. In this respect, it is not superior to the use of ROE as the ESM mettic.

EBITDA is a shorthand way of comparing earnings over time when a business has not materially changed its 
business model, capitalization, risk profile, etc. EBITDA may not experience similar declines in value over time 
due to overinvestaient, because its earnings are before depreciation and interest (which is relevant when 
overinvestment is funded by debt), but this does not alter investors’ fundamental expectation of returns from 
investalent. A fairly stable EBITDA will not deceive investors when net income - due to investaients that make no 
return under an ARA - continues to mount, pressing the net income progressively lower.
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alternative metrics to ROE.^*^ Blue Planet further suggests that investors do not directly value the 

utility on ROE, but rather on EPS and how it translates to both dividends and expected earnings 

growth.^^ EPS and EBITDA are unsealed by a measurement of investment such as equity or 

assets, however, and thus fundamentally unequal and not superior to ROE or other forms of 

scaled earnings.

E. Regulatory Accounting Concerns Should Not Hamper PBR Implementation.

finally, the Phase 2 working group process has entailed consideration of whether 

implementation of certain PBR mechanisms may create an issue with regard to regulatory 

accounting conventions, including those generally referred to as Accounting Standards 

Codification section 980 (“ASC 980”). It is Ulupono’s understanding that ASC 980 concerns, if 

any, may be at least partially addressed and mitigated by the adoption and utilization of a 

symmetrical ESM (that includes downside or reverse sharing) that is protective of the utility’s 

credit rating. Such an ESM would signal the intent of regulators is to provide the utilities with a 

reasonable opportunity to cover costs and earn a return on investments (although the link would 

be less direct by design) through the PBR mechanisms, and as required by section 269-16.1, 

Hawaii Revised Statutes.

VII. MAJOR PROJECT INTERIM RECOVERY

Eor this Second Proposal Update, Ulupono reaffirms and refines its proposals 

regarding the MPIR adjustment mechanism. Pursuant to D&O 36326, the MPIR adjustment 

mechanism will continue to provide revenues, above revenues established by the ARA, for

90 Blue Planet SOP at 15.
91 Id atl5n. 12.
92 As further support for this conclusion, it should also be noted that even with an ESM based on ROE, Hawaiian 
Electtic would not find over investing (i.e., building rate base or increasing the “E” in ROE) to be a profitable 
strategy, as they would lose money dollar for dollar over the ESM deadband and then only achieve partial recovery 
through reverse sharing. Indeed, such a sttategy, if adopted, could be harmful to the utility’s financial integrity.
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“extraordinary projects” approved by the Commission.Revisions to the MPIR Guidelines 

should be considered to “address capital bias that may be perpetuated through the current MPIR 

adjustment mechanism[.]”^'^

A. The MPIR Guidelines Should Allow Recovery for Grid Services and NWAs.

The MPIR adjustment should be available for Hawaiian Electric to recover non­

capital expenses for grid services and NWAs. In this regard, Ulupono supports adoption by the 

Commission of language proposed by the Consumer Advocate concerning MPIR recovery of 

such expenses. The Consumer Advocate includes suggested revisions to the “Major Project 

Interim Recovery (‘MPIR’) Guidelines (“MPIR Guidelines”) in its updated proposal.These 

proposed revisions amending the definition of “Major Project” to include not only a “resource 

plant addition,” but also to “deferred and/or amortized non-labor expenses[,]” provided the 

expenses total more than $2.5 million.

Grid services and NWA projects offer benefits consistent with PER policy 

objectives as they are likely to replace or obviate the need for traditional utility large physical 

plant capital expenditures (as opposed to smart grid technology, virtual power plants, etc.). This 

is broadly supportive of PER cost control objectives - especially the need to “break the direct 

link” between utility revenues and capital expenditures.^^ Directionally, the promotion and 

addition of grid services and NWA projects may support the transition to a platform utility model 

insofar as the utility would contract for and not own the particular assets.

93 Ulupono RSOP at 33.
94 Id at 34.
9^ See CA First Proposal Update at Exhibit 5, “Performance-Based Regulation - Docket No. 2018-0088 Consumer 
Advocate First Proposal Update - MPIR Revisions” (“Exhibit 5”).
9® CA First Proposal Update, Exhibit 5 at 2. 
9^ Haw. Rev. Stat. § 269-16.1(a).
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B. New Service Areas Should Qualify as Eligible Projects.

In this updated proposal, Ulupono similarly clarifies that it has no objection to use 

of the MPIR adjustment for utility capital expenditures necessitated by new service area 

expansions. For example, under this proposal extensions of service to a new housing or 

development that previously did not have electrical service would qualify for an MPIR. With all 

else remaining constant, using MPIR adjustment for this purpose is reasonable and such 

expenditures should not necessarily be excluded by application of the MPIR Guidelines 

eligibility criteria.

To support this proposal, Ulupono suggests updating the MPIR Guidelines to 

include more specific definitions addressing new and unserved areas. Specifically, a new service 

area could be defined as tax map key (“TMK”) parcel that has not previously been served by 

Hawaiian Electric, i.e., there has never been a utility customer at the address on the TMK parcel. 

Simple replacements or upgrades to existing utility infrastructure, however, would not constitute 

a new service area.

To further illustrate this proposal, if an existing building or a development is 

demolished or replaced with a new building or development of a similar size or electric demand, 

of if there is merely a modest expansion of the service at an existing development, it would not 

qualify as a new service area under the Guidelines. If a development is significantly expanding 

or being replaced and will have a larger electricity demand, however, the MPIR Guidelines 

should provide that there should be no MPIR recovery for the replacement share but recovery 

could be allowed for the new expansion, provided the utility provides sufficient justification.^^

It is noted that utility recovery of costs for line extensions and substations may be governed by tariff rule, e.g., 
HECO Rule No. 13, “Line Extensions and Subdivisions.” Such rules may provide for advances and refunds for 
overhead extensions to subdivisions and developments and underground extensions. Cost recovery for new service
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C. MPIR Projects Should Undergo IGP or Stakeholder Review.

Ulupono continues to propose that the MPIR process should be modified to 

include meaningful stakeholder review for large MPIR projects that were not reviewed and 

approved through the IGP process. The monetary threshold for large MPIR projects is proposed 

by Ulupono as the lesser of $50 million or more in total estimated project cost or SI per month of 

average customer utility bill impacts.

The IGP process is intended to provide a significant opportunity for stakeholder 

input. By contrast, the MPIR process currently does not provide for direct stakeholder input. 

Thus, Ulupono supports consideration of modifying the MPIR Guidelines to include 

opportunities for stakeholder review and input as a protective measure, primarily for MPIR 

projects that were not considered in an IGP plan.

Such stakeholder review would be consistent with the MPIR Guidelines insofar as 

they contemplate allowing recovery for projects that have undergone a utility planning process. 

Under the current MPIR Guidelines, only “Eligible Projects” qualify for the MPIR mechanism. 

Section III.B includes illustrative examples of eligible projects, including projects approved by 

the Commission pursuant to Hawaiian Electric’s “ongoing . . . planning dockets[.]”^^ The IGP 

planning process meets this definition.

Similarly, the types of projects described in the MPIR Guidelines are the types of 

projects that IGP process would be expected to encompass. In section III.B, the MPIR 

Guidelines provide the following illustrative examples of Eligible Projects: “(a) infrastructure 

that is necessary to connect renewable energy projects; (b) projects that make it possible to 

accept more renewable energy; (c) projects that encourage clean energy choices and/or customer

areas under the MPIR adjustaient should properly take into consideration Rule 13 or other applicable rules to ensure 
recovery is appropriately limited and potential double recovery is avoided.

Id at 4.
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control to shift or conserve their energy use; (d) approved or accepted plans, initiatives, and 

programs; (e) utility scale generation; and (f) grid modernization projects.”^The IGP process 

presumably encompasses all of these examples.

The IGP process may aid in addressing a range of concerns about potential misuse 

of the MPIR mechanism in a new PBR setting established through this proceeding. Ulupono 

continues to share the concern that the MPIR mechanism may “incent the utilities to seek 

recovery for more projects, programs, and costs, which will increase the need for additional 

rigorous evaluation and consideration of each application and business case.”^*^^ There is also 

the need to avoid the inefficiencies associated with “piecemeal ratemaking”^*^^ and to help 

prevent “[ojverreliance on interim cost adjustment mechanisms, such as MPIR, to account for 

major investments included in a five-year IGP action plan could result in a cumbersome 

regulatory process and dilute the cost reduction incentives integral to an MRP.”^*^^ The IGP 

process should help to address these concerns.

Finally, and consistent with the foregoing, the MPIR Guidelines should also be 

modified as necessary to ensure approval for baseline plant additions is not sought or granted 

through the MPIR process. As explained in Ulupono’s RSOP, baseline plant additions constitute 

significant expenditures in the regulatory framework which are not subject to pre-approval 

proceedings.

100 RSOP at 9-12.
101 Staff Proposal at 30.
10^ See, e.g., Division of Consumer Advocacy’s Metrics Brief filed Jan. 4, 2019 (Docket No. 2018-0088) at 70-71 
(piecemeal cost recovery is “inconsistent with cost control and affordability concerns and creates additional work to 
reconcile and ensure that such mechanisms are not being abused.”). 
i°3 Exhibit D at 3.
1°^ HECO SOP, Exhibit D at 5.
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VIII. ENERGY COST RECOVERY CLAUSE

For purposes of this updated proposal, Ulupono has no major changes to its prior 

submissions concerning revenue decoupling and existing cost trackers.

With regard to the Energy Cost Recovery Clause (“ECRC”), Ulupono reiterates 

that the RPS-A may better incentivize switching to renewables. Ulupono supports the intent of 

the ECRC, especially the sharing of fuel costs (to give the utility ‘skin in the game’), and does 

not propose any changes or modifications to the existing ECRC at this time. The sharing 

percentage is relatively small, however, and Hawaiian Electric has no control over fossil fuel 

pricing, which itself is highly volatile and driven by global supply and demand. By contrast, it is 

suggested that Ulupono’s RPS-A PIM takes advantage of the relatively high degree of control 

Hawaiian Electric may have over procuring and interconnecting renewables, thus providing a 

strong incentive and robust PBR mechanism.

IX. OFF-RAMPS

Eor this update, Ulupono offers further clarification of its basic position, which is 

that PBR Review effectively constitutes a type of “off-ramp,” and thus off-ramps in general are 

not needed insofar as PBR Review is available to address such concerns. Pursuant to D&O 

36326, off-ramp mechanisms are to “provide for review of approved PBR mechanisms, pursuant 

to specified circumstances or conditions.Ulupono submits that the purpose of an off-ramp is 

to allow for an adjustment to PBR mechanisms that would achieve the same or greater levels of 

protection of the utility’s financial integrity without a return to COSR.

Ulupono’s proposed PBR Review may itself be considered to constitute a PBR 

off-ramp. PBR Review, as may be triggered by a PBR Review score, is plainly intended and

Id at 33.



designed to provide for Commission review and oversight concerning the interrelated 

functioning of various future PBR mechanisms - the primary function of an off-ramp.

Other PBR mechanisms may reduce or eliminate the need for a non-PBR Review 

off-ramp. Most importantly, a robust ESM, tested and verified through modeling using the 

RISE, ideally should provide a high level of confidence concerning the avoidance of any 

significant adverse impact on the utility’s credit rating from the implementation of PBR 

mechanisms.Furthermore, adoption of a Z-Factor consistent with Ulupono’s comments 

should also be protective of the utility’s financial integrity as to events that are exogenous both to 

the utility and to PBR as a regulatory construct.

As a basic principle, a PBR framework featuring carefully-designed mechanisms 

should greatly reduce if not eliminate the need for off-ramps separate and apart from the 

functioning of the individual PBR mechanisms in combination with PBR Review at critical 

junctures. Ideally, any PBR mechanisms adopted in this proceeding should be implemented in a 

manner that is carefully considered to proactively address in advance and minimize outcomes 

significant enough to threaten the utility’s financial integrity. To the extent this is planned for 

and accomplished off-ramps would not be necessary. Ulupono also shares the concern that off­

ramps may dilute the cost control benefits of PBR.

In summary, when viewed holistically the PBR framework should generally 

obviate the need for off-ramps other than PBR Review. The Z-Factor removes the need for off­

ramps due to exogenous events. The ESM removes the need for off-ramps due to mis- 

specification of the PBR structure during a five-year MRP period. In addition, PBR Review and 

the objective scoring process outlined in this proposal accommodate the need for structural

As explained above, under the proposed ESM structure the utility would likely need to earn a pre-ESM ROE of 
2% to fall below the estimated CRR of 5.5% (after the ESM).
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revisions upon the conclusion of a five-year MRP. Accordingly, no off-ramp other than PBR 

Review is needed.

X. PERFORMANCE INCENTIVE MECHANISMS

As explained below, Ulupono updates its proposal concerning PIMs by adding a 

new PIM focused on GHG emission reductions, consistent with Commission guidance, and by 

providing further support for its RPS-A and EoT PIMs. Ulupono also provides in this Second 

Proposal Update its detailed benefit-cost analyses (“BCA”) in support of its RPS-A, GHG and 

EoT PIMs.

Pursuant to D&O 36326, the Commission has prioritized the development of three 

to six new PIMs addressing the specific outcomes of Customer Engagement, DER^*^^ Asset 

Effectiveness, and Interconnection Experience. PIMs promoting achievement of the Customer 

Engagement and DER Asset Effectiveness outcomes will be “upside only,” providing Hawaiian 

Electric with ‘financial rewards based on exemplary performance,” while the Interconnection 

Experience outcome-related PIMs will have both penalties and rewards. All PIMs are to be 

developed in a manner that is consistent with the approved “PIM-specific design 

considerations.

More recently, the Commission provided guidance encouraging parties to 

consider proposing GHG emission reduction PIMs and EoT PIMs, as well as mechanisms 

focused on cost control and reduction in ECRC and purchase power adjustment clause (“PPAC”) 

costs (“cost control PIM”).^'^^

Disttibuted Energy Resource (“DER”).
See Order No. 36326 at 42-49.

109 Meeting #6 Summary Notes at “Additional Guidance.
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A. PIMs Should Focus on Outcomes Rather than Programs or Technologies.

Ulupono’s proposal concerning PIMs to achieve the three priority outcomes 

identified in D&O 36326 should be understood in the context of its PBR guiding principles set 

forth earlier in this proceeding. First, and as previously explained, the goal of PBR should be the 

selection and implementation of the lowest (net present value) price energy solutions capable of 

achieving the 100% RPS requirement. Second, PBR should provide incentives that result in the 

selection of energy solutions that are agnostic as to utility or non-utility ownership.Third, 

PIMs should encourage selection of the lowest cost energy solution for a specific articulated 

need, regardless of the technology, the utility program, or both.

Consistent with these principles, although Ulupono supports the investigation of 

PIMs tailored to the three identified outcomes, Ulupono also continues to strongly support and 

propose an outcome-based (as opposed to program- or technology-based) approach. Ulupono’s 

proposed RPS-A PIM remains the primary example and focus because it is likely to significantly 

advance achievement of at least two of the priority outcomes, DER Asset Effectiveness and 

Interconnection Experience. And as explained below, it would do so in a simpler and more 

robust outcome-based manner as compared to a portfolio of smaller, programmatic PIMs. This 

is consistent with the Commission’s recent guidance indicating that “[w]here proposed PIM 

metrics are based solely on program penetration or participation, exploration of alternative 

outcome-based metrics is welcome”^ and that “PIMs should focus on measurable progress . . . 

rather than tallies of program enrollment or participation. ^ ^

110 For clarity, Ulupono generally has no objection to competitive procurements allowing utility self-build options 
or affiliate offers, provided there is full compliance with applicable legal standards (e.g., for utility self-build options 
full compliance with the applicable Affiliate Transaction Rules).

Commission Staff, Guidance for PBR Phase 2, Working Group Meetings, February, 2020 (Feb. 13, 2020) (“Feb. 
2020 Staff Guidance”) at 3 (emphasis added).
112 pwG Meeting #6 Summary Notes at “Additional Guidance” (emphasis added).
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Outcome-based PIMs are inherently superior to a suboptimal variety of program 

or activity based PIMs in part because evaluation and weighting PIMs on different programs, 

technologies, or solutions will result in a portfolio of generation and services that is weighted 

accordingly. Despite best efforts, this weighting is likely to be incorrect. It is difficult to 

prescribe or predict with sufficient certainty the mix of programs or technologies that is likely to 

be the least-cost path to achieving Hawaii’s clean energy goals, including the 100% RPS 

mandate. Prices and technologies will change over the years in ways that are difficult or 

impossible to predict. A commitment to frequently and repetitively change and adjust the 

weighting of PIMs would be needed. An outcome-based PIM (such as the RPS-A) may help 

avoid the mistakes of incentivizing a suboptimal portfolio of solutions. Outcome-based PIMs 

also provide the utility and regulators with maximum flexibility to choose the least cost solution 

to achieve the identified PER outcome.

B. PIM Reward Costs Are Limited by the ARA and Commission Review.

The costs of PIM rewards should be structurally limited by the PER framework 

and operation of the non-PIM PER mechanisms. The ARA is intended to foster cost control and 

set relatively fixed utility revenues. As a basic principle subject to Commission oversight, utility 

spending to achieve PIM rewards should remain less than the total amount of such rewards. 

Commission review of utility costs of PIM rewards for RPS-A or EoT incentive rewards, for 

example, should be limited by the PER framework but also subject to Commission oversight to 

ensure PIM costs do not exceed PIM rewards. If revenues are largely fixed and only adjusted by 

the ARA, as a general principle it would not be in the utility’s financial interest to spend more in 

achieving a PIM reward than the reward itself is worth.

A potential exception to this general principle would be recovery through MPIR 

projects. The utility could propose expensive MPIR projects to foster and enable the



achievement of PIM rewards Although certain MPIR-eligible projects could be helpful and 

appropriate to accelerate RPS, EoT and other priorities that may be subject to PIM rewards, the 

Commission’s prudence review of utility costs will remain critical to PER implementation. In 

short, in the absence of recovery through the MPIR, revenues are largely fixed through the MRP 

such that the utility would be likely to control its spending to ensure costs do not exceed the 

value of the rewards. If MPIR projects are proposed to cover the cost of achieving PIM rewards, 

however, the usual prudence review - along with the stakeholder input Ulupono is proposing be 

a part of large MPIR projects that were not approved through IGP - will remain a critically 

important consideration.

C. Ulupono’s PIMs Address Cost Control PIM Objectives.

The Commission has requested the parties consider development of a PIM that 

focuses on the potential reduction of costs to utility customers associated with the ECRC and the 

PPAC. Eor example, in the Eebruary 2020 Staff Guidance, parties were “encouraged to propose 

SSMs or PIMs that are indexed on and incent reductions” in fuel and purchased power costs.

The Staff Guidance encouraged such focus by the parties “in light of the magnitude of possible 

desirable reductions in ECRC and/or PPAC costs in proportion to the magnitude of utility 

earnings.

Consistent with this guidance, Ulupono proposes that the goal of such a cost 

control PIM may be understood primarily in terms of the PPAC. It is well understood that as 

renewable generation is added to the utility’s system, to achieve RPS compliance, the share or 

contribution of the PPAC to customers’ bills is expected to increase and the share of ECRC is 

expected to decrease correspondingly. Thus, in the context of this discussion of a cost control

Id at 3. 
Id



PIM, the goal may be properly understood as increasing the PPAC charge by the lowest possible 

amount as Hawaii moves toward 100% renewable energy.

Ulupono submits that the collective effect of its proposed PIMs and SSMs will 

achieve this objective - increasing the PPAC charge by the lowest possible amount - in a manner 

that is superior to and obviates the need for a separate cost control PIM. PPAC costs can best be 

minimized through competition (specifically, competitive procurement of renewable generation 

and storage), the use of customer-sited renewable energy (especially when exported energy is 

credited at a rate less than the cost of utility scale resources), and SSMs (for grid services and 

NWAs) which simultaneously provide a market signal and an incentive to the utility to obtain 

renewables at lower prices.

Ulupono's proposed RPS-A and GHG Emissions Reduction PIMs will both 

provide a strong incentive to reduce ECRC amounts (through less fossil fuel based power 

generation) while the combination of competitive procurements and SSMs help ensure the 

renewables come in at the lowest possible prices. Therefore, Ulupono's proposed PIMs and 

SSMs together with competitive procurements fully address these objectives.

The volatility of imported oil pricing poses a fundamental challenge to a separate 

cost control PIM. Any PIM designed to reward the utility for reducing the sum of ECRC and 

PPAC will largely be driven by the volatility of oil prices. It is undisputed that Hawaiian 

Electric has no control over this volatility. Thus, there is a concern that under a separate cost 

control-related PIM the utility would experience a ‘feast or famine’ of incentives based on the 

vagaries of imported oil prices. Even if this type of PIM were to control for or remove the effect 

of imported oil price volatility, doing so would artificially assign to volatile imported oil prices
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an attribute they do not possess, which is the long-term stability and largely fixed prices of 

renewable PPAs.

Thus, Ulupono respectfully submits that the sum of RPS-A, competitive 

procurements of utility scale renewables, SSMs, and customer-sited renewable energy will 

achieve the desired objective of minimizing the sum of ECRC and PPAC without the unintended 

consequences of other potential measures, including a separate cost-control PIM.^^^

XI. RENEWABLE PORTEOLIO STANDARD-ACCELERATED PIM

For this Second Proposal Update, Ulupono provides additional analysis and 

refinements in support of its proposed RPS-A PIM. As with its GHG Emissions Reduction PIM 

and EoT PIM, the discussion proceeds as follows: description of the PIM; discussion of how the 

PIM achieves priority (and also non-priority) outcomes; financial impacts of PIM rewards and 

penalties; and the BCA supporting the PIM.

A. RPS-A Is an Outcome-Based PIM.

The RPS-A PIM has been described in Ulupono’s prior submissions and the 

following recaps the key features. As previously explained, a major aspect of the RPS-A is that 

it features an upside reward as well as the established downside penalty and therefore provides 

an opportunity for Hawaiian Electric to earn revenues for accelerating RPS achievement.

As is well understood, the RPS law establishes penalties but not rewards. Under 

section 269-92(c), if the Commission determines Hawaiian Electric^ has failed to meet the RPS 

requirements the utility shall be subject to penalties in the amount of $20 per megawatt hour

The RPS-A also advances cost control through the avoidance of unnecessary transmission and distribution costs 
that can be achieved through virtual power plants, renewable energy and storage, microgrids and similar advanced 
technologies as considered in the IGP process. This aligns with priorities in other key dockets involving microgrids 
and DERs, for example. The major cost driver focus should not be limited to fuel oil costs but should also include 
how the utility operations add or control costs.

Hawaiian Electtic may aggregate HECO, HELCO and MECO RPSs for purposes of RPS compliance. Haw. 
Rev. Stat. § 269-93(a). It is assumed RPS-A PIM rewards would likewise be based on Hawaiian Electtic’s 
aggregate RPSs.
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(“MWh”) (“RPS penalty”).Although the Commission may waive the RPS penalty based on 

“events or circumstances that are outside of an electric utility company’s reasonable control,” 

this high profile, well understood and critically important statutory mandate remains 

asymmetrical.

The RPS-A PIM is consistent with the RPS law insofar as it encourages Hawaiian 

Electric to exceed the current RPS. Under section 269-94, Hawaii Revised Statutes, “Waivers, 

extensions and incentives,” the Commission is authorized to “provide incentives to encourage 

electric utility companies to exceed their renewable portfolio standards or to meet their 

renewable portfolio standards ahead of time, or both.”^^^ It is also consistent with section 269- 

16, which calls for basing performance incentive and penalty mechanisms in part on the “rapid 

integration of renewable energy sources, including quality interconnection of customer-sited

resources.

As explained in the Initial Proposal and First Proposal Update, the RPS-A PIM 

would be implemented through one penalty mechanism and two reward mechanisms. The 

penalty mechanism is expected to be the same as exists under the current RPS law (and based on 

the statutory RPS). The first reward mechanism would utilize the years and percentage amounts 

established by the RPS law (“statutory year reward”). The second mechanism would utilize

See Decision and Order No. 23912 filed Dec. 21, 2007 (Docket No. 2007-0008) (adopting RPS penalty 
framework); Order Relating to RPS Penalties filed Dec. 19, 2008 (Docket No. 2007-0008) (approving penalty of 
$20/MWh).

Haw. Rev. Stat. § 269-92(d).
Id (emphasis added).
Haw. Rev. Stat. § 269-16.1(b)(6) (emphasis added).
Section 269-92, Hawaii Revised Statutes, “Renewable portfolio standards,” subsections (a)(3) through (5), 

establish renewable portfolio standards of thirty percent by December 31, 2020, forty percent by December 31, 
2030, seventy percent by December 31, 2040, and one hundred percent by December 31, 2045 (collectively, “RPS 
requirements”). For illusttation purposes, under section 269-92(a)(4), the RPS requirement is forty percent 
(statutory RPS) of the utility’s net electric sales by December 31, 2030. If the utility achieves more than forty 
percent (corrected RPS) by December 31, 2030, it has accelerated achievement of the RPS requirements for 
purposes of this PIM and should receive the statutory year reward. Failure to achieve RPS (statutory) would make 
Hawaiian Electtic subject to the usual RPS penalties.



the interim period between the above-described RPS statutory years (“interim period reward”). 

The interim period is the period between the statutory years.

An important aspect of the RPS-A PIM is that statutory year and interim period 

rewards are based on a corrected calculation of the RPS. Under the present RPS law, the RPS 

calculation may be considered to be incorrect insofar as it allows the utility to claim higher 

renewable penetration than would be measured by renewable generation divided by total 

generation, as opposed to by net sales. Under the corrected methodology, RPS compliance will 

be evaluated based on renewable generation over total generation or total consumption of 

electricity, rather than over utility electric sales. Thus, correcting the RPS calculation will itself 

help to accelerate the adoption of renewable energy.

Assuming the RPS-A PIM is adopted, including the statutory year and interim 

period rewards (based on the corrected RPS calculation), Ulupono proposes a reward amount of 

$10 per MWh or 1 cent per kilowatt hour (“kWh”). It should be noted that these results are 

based on forecasted load and renewable generation under the Ulupono #1 scenario.Ulupono 

acknowledges that other scenarios, with different loads and therefore different GWh amounts for 

certain RPS percentages, may be used with the RIST.

For illustration purposes, if graphed a straight line could be drawn between any two consecutive statutory years 
(i.e., 2020 to 2030, 2030 to 2040, and 2040 to 2045). This straight line between the two statutory years would 
establish a baseline for the interim period reward. If Hawaiian Electric’s corrected RPS percentage was above the 
baseline during the interim period, it would be eligible for the reward. No penalty is proposed for failure to qualify 
for the interim period reward.

A copy of the “Assumptions and Input Data for Ulupono #1 Scenario” was attached as Exhibit 1 to the Ulupono 
First Proposal Update. No changes have been made for this updated proposal and a copy is also attached for 
convenience as Exhibit D-4. Ulupono anticipates updating its scenario for the Statement of Position filing due June 
10, 2020.
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B. RPS-A PIM Achieves Priority Outcomes.

The RPS-A PIM should greatly aid in achievement of the prioritized outcomes 

adopted pursuant to D&O 36326, especially the DER Asset Effectiveness and Interconnection 

Experience outcomes.

As explained above, the RPS-A PIM is expected to be particularly effective in 

part because it aligns with Ulupono’s PBR guiding principles. Specifically, the RPS-A PIM 

should foster selection and implementation of the lowest (net present value) price energy 

solutions capable of achieving the 100% RPS requirement because most renewable energy 

additions will be competitively procured which helps keep prices down. The RPS-A PIM should 

also provide incentives that result in the selection of energy solutions that are agnostic as to 

utility or non-utility ownership.

Perhaps most importantly, the RPS-A PIM, especially when combined with 

Ulupono’s proposed SSMs, should also encourage selection of the lowest cost energy, regardless 

of the particular technology or program. In short, the RPS-A PIM should also be able to fully 

align the utility on increased DER adoption and fast interconnection times through one relatively 

simple and powerful measure.

As Ulupono has explained and presented in the Working Group process, the RPS- 

A PIM achieves multiple PBR regulatory outcomes, as follows.

• DER Asset Effectiveness: DERs may be advantaged as they can be added to 

the system more quickly than competitive procurements.

The RPS-A PIM will also aid achievement of the Grid Investment Efficiency outcome insofar as investments 
will facilitate interconnection and use of DER and utility-scale renewable generation, toward compliance with the 
RPS requirements. See Ulupono Brief #3 at 21-22.
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• Customer Engagement. With a reward available every year, the utility will 

have an incentive to offer attractive programs to bring more customer-sited 

renewables on the system.

• Interconnection Experience'. The reward will only be available after the 

renewable resource is interconnected, providing a strong incentive to expedite 

the interconnection experience for both utility-scale and customer-sited DER 

projects.

• Cost Control'. The utility has no control over oil prices, but will have some 

control regarding how quickly they can add competitively priced renewables 

onto the system.

• Affordability. Renewables are now cost-competitive with oil and are 

generally contracted at fixed-price PPAs, providing customers with more 

affordable, less volatile rates over longer periods of time.

• Grid Investment Efficiency. With a strong incentive to accelerate the RPS, the 

utility will have the incentive to invest as efficiently as possible to ensure the 

system can support increased amounts of renewables under a more accelerated 

timeframe.

• GHG Reduction'. Most renewable generation has zero GHG emissions at the 

source of generation.

49



A summary of the foregoing is presented in Exhibit B-2, attached, “Relationship of Ulupono 

PIMs to Priority Outcomes.” The benefits of the RPS-A may also be summarized in relation to 

factors identified in the Working Group process:^^^

• Intended Outcome: Give the utility and the Commission flexibility to pick the 

most cost-effective solutions to get to 100% RPS; accelerate the achievement 

of the State’s RPS; outcome focused to avoid sub-optimal weighting of the 

programs that increase RPS via more narrow, programmatic PIMs; and serve 

as a counterbalance to the RPS penalty.

• PIMMetric: Compliance with the corrected RPS (% and year-based 

milestone).

• Target or Baseline: RPS goals for 2020, 2030, 2040 and 2045, as established 

by statute. If the Company’s corrected RPS percentage is above the statutory 

goals it is eligible for a reward; and straight line increases between statutory 

years - if the corrected RPS percentage is above the baseline during the 

interim period, the Company is eligible for a reward.

• Basis for Target/Historical Performance: Existing RPS standard and the 

Companies’ renewable energy achievements to date (as documented in annual 

RPS filings).

• Financial Incentive Amount and/or Formula: Reward: $10/MWh for going 

above and beyond the established, corrected RPS goal and penalty as 

established by statute ($20/MWh if the Company fails to meet the RPS 

target).

See Commission Staff, Hawaii PUC PER Proceeding - Phase 2 PWG Meeting #5 Notes (Feb. 13, 2020) (“PWG 
Meeting #5 Notes”) at “PIMs and SSMs.”



• Analysis Supporting Financial Incentive. As the reward is annual and the 

penalty only on the statutory years, having the reward amount equal to one 

half of the statutory penalty amount per MWh is reasonable and the Ulupono 

#1 scenario combined with the RIST forecasted PIM values well within the 

2% ROE band proposed by several parties for total PIM reward amount. The 

reward amount is also supported by the BCA for the RPS-A PIM.

The RPS-A PIM is expected to strongly support achievement of the DER Asset 

Effectiveness priority outcome. Although both DERs and utility-scale renewables count toward 

RPS-A rewards, utility-scale projects often require relatively lengthy review and approval 

processes. This includes competitive procurement, interconnection. Commission approval of 

PPAs, land use entitlements and permitting and approval processes.

By contrast, interconnection of DERs could be relatively expedited insofar as less 

administrative steps and approvals are required. Thus, the RPS-A PIM may strengthen the 

utility’s commitment and alignment to adding DERs to the grid, because they will likely be a 

faster way to increase renewables and earn the RPS-A reward. They will also leverage mostly 

customer capital and assets rather than utility capital expenditures, and this will further advance 

the DER Asset Effectiveness outcome.

With regard to the Interconnection Experience outcome, the utility similarly will 

be unable to increase renewable energy (and earn the RPS-A reward) unless and until projects 

are interconnected. With an RPS-A reward available each year, Hawaiian Electric should align 

with the goal of interconnecting projects as quickly as possible.

Such alignment appears relatively unlikely if metrics for the Interconnection 

Experience outcome are based on contested and uncertain time periods, such as the amount of
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time it takes to complete interconnection of a renewable energy facility to the utility grid. 

Accurately determining and verifying such time periods - and the cause of any delays in meeting 

applicable deadlines - is likely to be more difficult and burdensome relative to simply 

calculating MWh to determine penalties and rewards under the proposed RPS-A PIM. This may 

be especially true given that interconnections have varying levels of difficulty and complexity. 

Similar challenges arising in evaluating conditional approvals. Ulupono suggests the availability 

of RPS-A PIM rewards may spur the utility to meaningfully reduce DER interconnection delays 

in relatively short order.

Ulupono reiterates that it favors emphasis on the proposed RPS-A PIM relative to 

this or other similar Customer Engagement-related PIMs. The goal of the latter is to expand 

customer choice. Insofar as the RPS-A creates a strong incentive for the utility to interconnect a 

wide range of renewable energy systems, it should have the indirect effect of promoting 

customer choice, thus helping to achieve the Customer Engagement outcome as well.

C. Financial Impact of RPS-A PIM Is Reasonable and Appropriate.

Modeling of the RPS-A shows its potential to allow the utility to earn significant 

rewards for meaningfully accelerating the achievement of the RPS. The RPS-A PIM is further 

described in Exhibit B-1, “Renewable Portfolio Standard - Accelerated (RPS-A).” This exhibit 

shows the renewable energy generation required by statute to avoid penalties in 2020, 2030,

2040 and 2045 with straight line increases between the statutory years; the corrected renewable 

energy generation required when dividing renewable energy by total electricity consumed rather 

than by net sales^^^; utility-scale, distributed, and total renewable energy per the Switch scenario;

It should be noted with regard to the “Corrected RPS Generation” column in Exhibit B-1 that when the RPS 
calculation is corrected to be relative to total electricity consumption, including customer-sited renewable energy, a 
higher level of renewable energy is needed to achieve the same percentage goals.



the excess over the corrected RPS; and the pre-tax RPS-A incentive payment at $10 per MWh 

increased by inflation.

The financial impact of the RPS-A PIM, as well as the GHG and EoT PIMs 

discussed below, are described in Exhibit B-14, “RPS-A, EoT Incentive, and Shared Savings 

Mechanism impact, under Ulupono Initiative Second Proposal Update (“Exhibit B-14”); Exhibit 

B-15, “RPS-A, EoT Incentive, GHG and Shared Savings Mechanism impact, under Ulupono 

Initiative Second Proposal Update” (“Exhibit B-15”); and Attachment C, “Einancial Impacts of 

Ulupono’s PBR Proposals” (“Attachment C”). Attachment C provides three detailed exhibits 

addressing the financial impacts of Ulupono’s PBR proposals, including or related to its 

proposed PIMs. These exhibits provide analysis concerning revenue breakdowns,financial 

metrics and impacts on residential customers,and debt metrics and Hawaiian Electric’s credit 

rating.^^^

Specifically, Exhibit C-1 shows the revenue breakdown for the status quo 

regulatory structure and a PBR framework based on Ulupono’s Second Proposal Update, both 

utilizing the Ulupono #1 scenario in the RIST. Exhibit C-2 focuses on bill impacts, with slightly 

higher bills from obtaining improved performance. Exhibit C-3 assesses Moody’s quantitative 

credit rating factors under Ulupono’s updated proposal to demonstrate that it is not likely to harm 

Hawaiian Electric’s credit rating. These exhibits are further supported by the information 

presented in Attachment D, “Regulatory Innovation Simulation Tool Exhibits,” which include 

the RIST Excel model and discuss the RIST key components and recent updates.

Exhibit C-1, “Revenue Breakdown: Ulupono Initiative Second Proposal Update v. Status Quo” (“Exhibit C-1”). 
Exhibit C-2, “HECO financial metrics and impacts on residential customers” (“Exhibit C-2”).
Exhibit C-3, “Debt mettics demonstrate HECO will maintain credit rating” (“Exhibit C-3”).
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D. BCA Supports RPS-A PIM.

Consistent with the well-established and widely-recognized benefits of the RPS 

law, the proposed RPS-A PIM offers multiple benefits that are strongly supported by a BCA.

For purposes of this Second Proposal Update, the BCA focus for the RPS-A PIM is on three 

interrelated benefits concerning avoided carbon emissions, reducing customer bill risk by 

increasing the fixed nature of utility customer bills due to reduced exposure to fossil-fuel pricing 

volatility, and resiliency benefits due to differences between on-site and imported energy. These 

benefits may be expressed in the following equation, which identifies the related PBR regulatory 

outcome from this proceeding:

Benefit of RPS-A PIM =

Carbon Reduction
(Greenhouse Gas Reduction Outcome)

+

Less Risk for Customers Through Fixed vs. Volatile Customer Bills
(Affordability Outcome)

+

Resiliency Benefits - Onsite v. Imported Energy 
(Resiliency Outcome)

The factors in this equation are also supported by quantitative analysis concerning their 

respective financial values on a high, medium and low value basis, as illustrated in the following 

figure.
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Fig. 2

‘Renewable Portfolio Standard - Accelerated (RPS-A) 
Summary Benefit Cost Analysis”^^®

Ranewable Portfolio Standard-Acceterated (RPS*A|
Summary Benoflt Cost Analysis (cent$/kWh)

Proposed
Benefit

Carbon Emission 
Reduction'

Customer BUI
Rbk Reduction 

(Fined V. volatile BBI)

Resilience Total
Benefit

Proposed RPS-A
PIM Value as X of Total 

Benefit

High Value 65 cents 5.2 cents (?) >70 J cents <14X

Mid Value 8.8 cents' 2.8 cents' (?) >11.6 cents <8.6X

law Value 7.4 cents 0.4 cents (?) >7.8 cents <12.8%

> V«lwc ofTotM A«0«td C02 per kWh »b««« iheCorretted ltP$ Ua« |$» C02 MT).
rrh« mld-valu* fsr Carbon Emlstion Roduellen It the mMlan value from the data tat prevMtd In the RPS-A BCA.
Th« mld-valua for Customer Bll Risk Reduction is the average valsie of high and low values. |

Each of these factors and values may be further described as follows.

1. Value of avoided carbon.

BCA reinforces the value of the RPS-A PIM. For example, Exhibit B-4, “RPS-A 

BCA: Carbon Emission Valuation” (“Exhibit B-4”), attached, portrays the total avoided carbon 

emissions from using renewable energy, as in the Ulupono #1 scenario, based on oil-fired 

generation as the alternative. Relatedly, Exhibit B-3, “Carbon Pricing Initiatives — Price 

Comparison” (“Exhibit B-3”), attached, supports BCAs for Ulupono’s proposed RPS-A, GHG 

and EoT PIMs. Exhibit B-3 supports a total cost for carbon emissions of $42 per metric ton 

(“MT”). While $42 per MX is the base cost of carbon in Exhibit B-3, Exhibit B-3 refers to $36 

per MT because $6 per MT of cost is allocated to the GHG PIM, for a total of $42 per MT. In

130 Values in the “Carbon Emission Reduction” column are based on Exhibit B-4, “RPS-A BCA: Carbon Emission 
Valuation” and values in the “Customer Bill Risk Reduction” column are based on Exhibit B-5, “RPS-A BCA - 
Customer Bill Risk Reduction.” Total benefit amounts are listed as greater than because resilience values could not 
be calculated at this time. PIM value as a percent of total benefit is based on 1 cent per kWh divided by total 
benefit.



this way there can be confidence that the same value is not counted twice, despite the partial 

overlap of the RPS-A and GHG PIMs.

The values in Exhibit B-4 show the value if the total cost of avoided carbon were 

to be divided by only the kWh of renewable energy above the proposed RPS-A line just as the 

proposed 1 cent / kWh RPS-A incentive is only for outperformance above the RPS-A line. Even 

at $36 / MT, carbon cost alone shows a value (excluding the extreme values over SI, where the 

RPS-A is only narrowly exceeded) of between 7.4 and 65.1 cents / kWh - more than justifying a 

1 cent / kWh (or $10 / MWh) RPS-A incentive.

2. Less risk for customers due to reduced volatility in customer bills.

The RPS-A PIM also reduces exposure to volatile oil prices (through increased 

exposure to largely fixed-cost renewables) and this is a further benefit to utility customers, who 

value having less risk or volatility in their monthly expenses. This is supported by Exhibit B-5, 

“Premium on electric bill in Hawaii to eliminate bill variation.

As explained in Exhibit B-5, consistent in both financial theory and empirical 

research (or observed behavior) most people have a distinct aversion to risk or volatile costs.

This tendency to prefer to pay a higher fixed price to avoid being exposed to a volatile price or 

cost is captured in a risk aversion coefficient. The higher the risk aversion, the higher a premium 

a customer would be willing to pay to avoid volatile prices/costs. The premium should also vary 

by customers’ net worth and the correlation, or perceived correlation with stock market returns. 

There is some asymmetry in customers’ reactions to volatile bills, a high electric bill when the 

stock market or the economy is down is perceived as significantly worse relative to the extent to 

which a low bill is perceived as beneficial when the economy is doing well.

See also Exhibit B-6, “Curriculum Vitae of George M. Constantinides.



Prof. George Constantinides (Leo Melamed Professor of Finance, The University 

of Chicago Booth School of Business), using a range of customer risk aversion coefficients, oil 

price to stock market correlations, and customers perceptions of risk, estimates a low and high 

value for what customers might be willing to pay as a premium to avoid volatile electric bills. 

This range is from $1 to $13 per month on an average $160 / month electric bill. Since 

historically, roughly one-half of customers’ 500 kWh bills is based on fuel prices and one-half is 

roughly fixed (T&D and other charges), the SI to $13 monthly premium value is divided by 250 

kWh (one half the bill) to arrive at a per kWh value of fixed bills of 0.4 to 5.2 cent per kWh. See 

Exhibit B-5.

3. Resiliency benefits.

The RPS-A would enhance Hawaii’s ability to overcome natural disasters and 

maintain a higher level of resiliency. In Hawaii, oil import terminals and oil-fired generation 

facilities are generally located at or near the shoreline. They are likely more susceptible to 

tsunami, hurricane, storm surge, and sea level rise as compared to wind, solar and other 

renewables that may be located further inland. Quantification of the resiliency value or benefit 

may prove challenging.Ironically, valuation of a resiliency benefit may be more readily 

achievable during or after a natural disaster or other similar event that triggers the need for 

resiliency. This is because the event highlights the cost of siting infrastructure for importing and 

refining oil, and oil-fired generation, on or near the shoreline area which is exposed to natural 

disasters.

Ulupono anticipates providing additional information on resiliency quantification in future submissions in this 
proceeding.
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XII. GREENHOUSE GAS EMISSIONS REDUCTION PIM

Along with RPS-A, Ulupono supports consideration of a PIM focused on the 

reduction of GHG emissions (“GHG Emissions Reduction PIM”) which is presented for the first 

time in this Second Proposal Update. As discussed below, Ulupono’s GHG Emissions 

Reduction PIM shares certain attributes with the RPS-A PIM, and a detailed comparison of the 

two related PIMs is provided below. Based on its relative merits, and as explained below, 

Ulupono supports continued focus on the RPS-A PIM. This GHG Emissions Reduction PIM is 

proposed partly in response to guidance from Commission staff as well as the contributions of 

docket parties Blue Planet and the City and County of Honolulu, and other parties, in the 

working group process.

A. Description of Ulupono’s GHG Emissions Reduction PIM.

Under this PIM, Hawaiian Electric would earn a PIM reward for reducing GHG 

emissions. Exhibit B-7, “Greenhouse Gas Emissions Reduction PIM (GHG),” provides detailed 

information concerning the benchmark values and reward levels. As shown in Exhibit B-7, 

Ulupono’s proposal includes benchmark values for CO2 emissions, forecasts of GHG emissions 

based on modeling, and a description of three ways the PIM reward could be earned by Hawaiian 

Electric.

More specifically. Exhibit B-7 establishes benchmark values for CO2 emissions 

starting with HECO’s GHG Reduction Plan starting value for 2020, with straight-line reductions 

to zero in 2045, and GHG (CO2) emissions as forecasted by the Ulupono #1 scenario based on 

the evolving generation mix. A GHG PIM reward could be earned for GHG emissions that fall 

below the benchmark emissions value; that fall below the previous year’s GHG emissions; or

See, e.g., PWG Meeting #6 Summary Notes at “Additional Guidance” (Commission supports further 
development and specification of a PIM for the GHG emission reduction outcome).



through a combination of these two approaches. Ulupono supports the latter approach.

Similarly, Exhibit B-3 provides detailed supporting information and analysis concerning 

establishment of the price of carbon for implementation of the PIM.

B. GHG Emissions Reduction PIM Achieves Priority Outcomes.

The GHG Emissions Reduction PIM would achieve most if not all of the same 

priority outcomes as the RPS-PIM. As explained below in the comparison of these two PIMs, 

they share many attributes. Accordingly, the GHG Emissions Reduction PIM is expected to 

provide similar achievement of priority outcomes.

C. Financial Impact of GHG Emissions Reduction PIM is Reasonable and
Appropriate.

As explained above, the financial impacts of Ulupono’s proposed PIMs and SSM 

are described in Exhibits B-14 and B-15, and Attachment C. These exhibits demonstrate and 

quantify the benefits of the proposed GHG Emissions Reduction PIM.

D. BCA for GHG PIM and Comparison of RPS-A and GHG PIMs.

Exhibit B-8, “RPS-A vs. Greenhouse Gas (GHG) Performance Incentive

Mechanisms,” details Ulupono’s considerations and ultimate recommendation with regard to 

these two related PIMs, i.e., the RPS-A and the Ulupono GHG PIM. In short, although Ulupono 

remains generally supportive and open to considering a GHG PIM, the RPS-A appears to offer 

superior performance as an incentive to achieve desired outcomes and thus reduces the direct 

need for a GHG-focused PIM. Although there is some overlap in the outcomes covered by the 

RPS-A and GHG PIMs, there are important differences as well which further support this 

conclusion in favor of the RPS-A PIM.

Eor example, the RPS has a longer statutory precedent and the utility and 

regulators have more in-depth reporting history and experience with the RPS. At this time, there



appears to be significant controversy over types of emissions that would qualify for GHG PIM 

rewards, including biogenic, waste-to-energy, and other similar types of emissions. By contrast, 

there is a broadly shared understanding of the statutory definition of renewable sources of energy 

under the RPS law.

The RPS-A PIM also appears to maintain a stronger nexus between utility action 

and PIM rewards. Under the GHG PIM, the utility would be unfairly rewarded for energy 

efficiency and conservation decisions made by customers, as well as for potential disaster-related 

reductions in load (if not netted out through the Z-Factor recovery process). The utility has little 

or no control over these circumstances. By contrast, under the RPS-A PIM the utility would not 

be rewarded for energy efficiency, conservation, or disaster-related drops in load.

In addition, EVs may be disincentivized under a GHG PIM as the increase in load 

will have a related increase in emissions until the utility reaches 100% RPS (even though the 

reduction in emissions from less gasoline usage in the transportation sector would far outweigh 

the increased emissions from the electrical sector). EVs would only potentially be 

disincentivized under the RPS-A PIM if the increase in load was serviced by burning more oil 

rather than from a decrease in curtailment of renewables. EVs can also be used in a grid 

supportive manner (through demand response (“DR”), time-of-use (“TOU”) rates, vehicle to grid 

(“V2G”), and other similar programs) that could promote increased use of renewable generation.

finally, GHG PIMs in general are further burdened by significant methodological 

controversies. This includes whether a point source or total lifecycle analysis is required to 

determine if GHG PIM rewards are warranted. Eor Hawaii, significant research would be 

required to develop total lifecycle emissions analyses insofar as generally available total lifecycle 

emissions data specific to Hawaii is not available.
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Thus, lifecycle analysis would likely include a host of factors and considerations. 

This could include transportation emissions from the transport of fuel and equipment to Hawaii, 

as well as the sources or countries of origin of the individual components, such as the fuel oil, 

generation equipment, etc., and potentially even the manner in which they were produced. As an 

example, oil from offshore resources, shale fracking, tar sands and various other sources each 

have different total lifecycle emissions. Generally available total lifecycle emissions data is not 

specific to Hawaii. The only potential debate over the RPS is whether the focus should be on the 

statutory RPS definition or a corrected RPS which includes customer-sited resources in the 

denominator (rather than dividing by net sales).

For all of these reasons, Ulupono has an overall preference for the RPS-A PIM 

but is also willing to support a GHG or carbon emissions reduction PIM as a supplement to the 

RPS-A. See Exhibit B-8. To ensure Ulupono’s proposed GHG PIM is straightforward to 

execute and consistent with existing applicable GHG statutory provisions and administrative 

rules,the Ulupono GHG PIM calculations are modeled on non-biogenic emissions (i.e., 

emissions from biofuels, biomass and waste-to-energy processes are not included in the 

emissions forecasts), and based on emissions at the point source rather than total lifecycle 

emissions.

XIII. ELECTRIFICATION OF TRANSPORTATION PIM

Ulupono’s suite of PIMs includes its EoT PIM not only because it expressly 

complements the RPS-A PIM, but also because it focuses on a critically important aspect of

See 2007 Haw. Sess. Laws, Act 234; H.B. 226, 24* Leg. (Haw. 2007); Haw. Rev. Stat. § 342B, Part VI 
(“Greenhouse Gas Emissions”).
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PBR, which is clean transportation. It also responds to the request made in the Working Group 

process to consider development of an EoT

A. The EoT PIM Achieves Priority Outcomes.

For its EoT PIM, Ulupono continues to propose that a small fraction, for example 

$.01 per kWh of utility revenues generated from the sale of electricity at electric vehicle (“EV”) 

charging stations, should be made available to Hawaiian Electric as an EoT incentive payment. 

Like the RPS-A PIM, to illustrate the impact of the EoT incentive on Hawaiian Electric’s 

revenues Ulupono has utilized the RIST to generate illustrative outputs. See Exhibit B-9: 

“Electrification of Transportation (EoT) PIM,” attached.

B. EoT PIM Achieves Priority Outcomes.

Like the RPS-A, the EoT incentive presents a powerful opportunity to tackle 

climate and energy issues by means of a dedicated and straightforward PBR mechanism. As 

Ulupono has explained and presented in the Working Group process, the EoT PIM achieves 

multiple PBR regulatory outcomes, as follows.

• Customer Engagement: Electric vehicles are one environmentally responsible 

choice that customers increasingly want to make. Last year, EV sales in 

Hawaii were up 25% while internal combustion engine (“ICEV”) vehicle sales 

remained flat.

• Electrification of Transportation: EoT is a priority because EVs are three 

times as efficient as ICEV, and put downward pressure on electric rates 

through decoupling (costs spread over more kWh), which benefits EV drivers

See Commission Staff, “Hawaii PUC PBR Proceeding - Phase 2 RWG Meeting #7” (April 22, 2020) (“RWG 
Meeting #7”) at “Models for new revenue streams.”



and non-EV drivers alike and can support the grid through daytime charging 

(excess renewables), DR, and eventually V2G technologies.

• GHG Reduction'. EoT is a powerful way to reduce GHG; about 32% of 

Hawaii’s fossil fuel consumption is for cars and light trucks versus only 28% 

for electricity generation. Eor example, a Nissan Leaf EV has half the total 

lifecycle GHG emissions as the average ICEV, and zero emissions at the 

tailpipe.

• Grid Investment Efficiency. A higher integration of EVs on the system will 

provide the utility with increased opportunities to manage the system more 

efficiently through DR capabilities provided by EVs, such as peak shaving, 

time of use rates, V2G, and resiliency measures.

A summary of the foregoing is presented in Exhibit B-2. The benefits of the EoT PIM may also 

be summarized in relation to factors identified in the Working Group process:^^^

• Intended Outcome: Accelerate the reduction of imported fossil fuels (and the 

GHG) used in ground transportation; increase the use of EVs; increase 

deployment of metering at EV charging stations, enabling TOU rates for EVs, 

potentially DR, and in the future V2G; lower electricity prices through 

decoupling; and spreading costs over more kWh.

• PIM Metric: Sale of electricity ($/kWh) through EV charging stations.

• Target or Baseline: No target as every kWh delivered to an EV is eligible for 

the PIM reward.

Miotti, M., Supran etal. (2016). Personal Vehicles Evaluated against Climate Change Mitigation Targets 
Environmental Science & Technology, 99.

See PWG Meeting #5 Notes at “PIMs and SSMs.”



• Basis for Target/Historical Performance'. As EVs are relatively new and 

penetration is still only about 1%, rewarding all kWh to EVs seems 

reasonable.

• Financial Incentive Amount and/or Formula: Metered charging stations 

amount is $0.03/kWh and non-metered charging stations amount is 

$0.01/kWh. Presently, the vast majority of charging stations are not 

separately metered.

• Analysis Supporting Financial Incentive'. Eor metered charging stations the 

analysis is based on actual kWh delivered and for non-metered charging 

stations, the analysis is based on kWh to be estimated based on the number of 

(1) registered EVs; (2) average miles per passenger vehicle (available from 

the State Energy Office); and (3) average efficiency of EVs (miles/kWh).

Other factual and policy-based reasons amplify the benefits of an EoT PIM. Eor 

example, giving the utility a financial incentive to deliver electricity to EVs would accelerate the 

reduction of an even greater source of imported oil dependence and GHG emissions than electric 

power generation itself, which is the transportation sector. Eor example, in 2018, 385 million 

gallons of fossil fuels were imported for electricity production while 511 million gallons were 

imported for ground transportation, according to the Hawaii State Energy Office.Thus, 

ground transportation is a source of greater dependence on imported fossil fuels and greater 

source of GHG emissions.

Increased use of EVs provides benefits beyond fuel switching. In essence, every 

kWh consumed by an EV avoids the consumption of an equivalent amount of gas or diesel

Hawaii State Energy Office, “Hawaii Energy Facts and Figures” (June 2019) at 3, available at 
https://energy.hawaii.gov/resources/dashboard-statistics.

64



automobile fuel in Hawaii. Given that EVs are approximately three times more efficient, 

however, and avoid approximately three times the energy amount in fossil fuels (gas and diesel) 

for each kWh delivered to an EV, there is an environmental multiplier effect when switching 

from gas and diesel to electricity. This multiplier effect in reducing emissions - driven by the 

higher efficiency of EVs - exists even if the EV kWh is not generated by renewables, and only 

increases as the grid takes on more renewable energy. See Exhibit B-10, “EoT BCA: Carbon 

Emission Valuation.

Note also that growth in EoT stimulated by the EoT PIM is likely to benefit all 

utility customers whether or not they own an EV beginning on “day one” - even if the EoT 

incentive is a relatively high amount. In general, the Revenue Balancing Account (“RBA”) 

results in lower prices when there are increases in decoupled electricity sales. Substantial 

amounts of electricity sales from growth in EoT are likely to contribute to lower prices - all else 

being equal - from the inception of the increased load growth from EoT.

As a further benefit, the EoT incentive will encourage the utility to install and 

utilize meters at charging stations. Ulupono proposes an incentive of $.03 per kWh for kWh 

delivered to EVs from metered charging stations, Eor estimated kWh delivered to EVs from 

non-metered charging stations, however, Ulupono proposes an incentive of $.01 per kWh. 

Increased installation and use of meters will generate data and information. This should further 

support the growth of EoT and allow development of the ultimate EoT metric and outcome, 

which is the replacement of fossil fuel used for transportation by MWhs of renewable electricity 

delivered to EVs. Eurthermore, metered EV charging stations would be better able to participate

For additional supporting information concerning the RPS-A, GHG, and EoT PIMs, see Exhibit B-12, “Stats & 
Sources for PIM Benefit Cost Analysis.”



in DR, TOU rates, V2G and other grid-supportive activities and programs. These grid services 

could increase in total value dramatically as EV adoption accelerates.

C. Financial Impacts of EoT PIM.

The financial impacts of Ulupono’s proposed PIMs and SSM are described in 

Exhibits B-14, B-15 and Attachment C.

D. BCA for EoT PIM.

Like the RPS-A and GHG PIMs, the proposed EoT PIM offers benefits that are 

supported by BCA. The three specific benefits are avoided carbon emissions, reduced customer 

bills due to decoupling and various grid benefits, and may be expressed in the following 

equation:

Benefit of Electrification of Transportation 

Carbon Reduction
(Greenhouse Gas Reduction Outcome)

+

Customer Bill Reduction Through Decoupling 
(Affordability Outcome)

+

Grid Benefits (TOU, DR, V2G, etc.)
(Grid Investment Efficiency Outcome)

As noted above, the benefits of EoT are three-fold: Carbon reduction, the 

downward pressure on customers’ bills (all else being equal) with the increase in load through 

decoupling, and grid supportive benefits of using EV charging stations for TOU rates, DR, 

vehicle to grid, and other grid supportive programs and services. The factors in this equation are 

also supported by quantitative analysis concerning their respective financial values on a high, 

medium and low value basis, as illustrated in the following figure.



Fig. 3

‘Electrification of Transportation (“EoT”) 
Summary Benefit Cost Analysis”^'^*^

Electrification of Transportation ("EoT") Summarv Benefit Cost Analysis (eents/kWh)l

Proposed Benefit 1: 
Avoided C02 

from Burning Gasoil ne2

High Value 7.1 centsB

Md Value 7.1 cents

Low Value 7.1 cents

Proposed Benefit 2: 
Additional C02 from electric 
generation to charge Electric VehiclesS

Proposed Benefit 3;
Bill Reduction 

Through Decoupling 
(Value pro\Hded 
to Ratepayers}4

Total Benefit
(Proposed Benefit 1 ~ Proposed 
Benefit 2 + Proposed Benefit 3)

Proposed EoT 
PIM Value % of 

Total Benefit 
(1 cent/kWh)

Proposed EoT 
PIM Value % of 
Total Benefit 
(3 centsAWh)

lvalues do rtot include inflation {results r> 2020 dollars}.
2C02 is valued at $42/P«rT.
3 C02 is valued at S42/MT and calculation also assumes electndtv delivered to EVs has the average fossil vs. renevieble composition from power generated n the respective year.
4{Approved Base Revenues +ARA - Variable 6er>eration 0&M)/het Load.
5 The values for'Avoided C02 from Burning Gasoline' are fned based on average gasoirte vehicle fuel efTkiency in Hawaii (mpg} and average EVeffkierKy{IMih permie)and was alaJatedusingavalueafS42 per C02 MT.
6Th)s is the forecasted value for 2030 (in 2020 dollars).
7The irad value of 'Cost of C02 from Charging Electric VeNcles' is the median value of the data set presented in the EoT BCA at S42/MT
SThe irid value of 'Bill Reduction' is the average of the high value, winch is the val ue in 2020, and the low value, which is estimated to be one half of the fvgh value amo<r>t since EVs could possibly naease fned costs to a degree.

It is further noted that carbon reduction has two basic components, which are 

increased emissions from servicing the increase in load, and significantly decreased emissions 

from the transportation sector from burning less gasoline. Decreased emissions from reduced 

gasoline use strictly dominates any increase in emissions from the electric generation to charge 

EVs.

The bill lowering effects of the increased EV load through decoupling can be 

estimated, and this bill lowering effect — from spreading fixed costs over more kWh — would 

benefit all utility customers regardless of whether they own an EV or not.^"^* The value of grid 

supportive programs and services will not be separately valued in the EoT PIM benefit cost 

analysis as it is assumed that such services could be subject to Ulupono’s proposed SSM.

Values in “Proposed Benefit” columns 1 and 2 are based on Exhibit B-10, “EoT BCA: Carbon Emission 
Valuation.” Values in column 3 are based on Exhibit B-11, “EoT BCA - Bill Reduction through Decoupling.” 
Total benefit subtracts benefit 2 from benefit 1 to net out carbon saved from gasoline, to which the bill reduction 
from decoupling amount is added to obtain the total benefit amount.

See ExMbit B-11, “EoT BCA - Customer Bill Reduction Through Decoupling,” attached.



The basic rationale for decoupling is to remove utility’s financial disincentive to 

embrace energy efficiency and renewable energy. Due to their attributes and abilities, EVs are 

functionally equivalent to energy efficiency measures and are likely to promote increased use of 

renewable energy. Therefore, sales of kWh to EVs should be incentivized through the EoT PIM 

and should not be disincentivized through decoupling. Accordingly, Ulupono focuses on sales 

of kWh to EVs from metered charging stations and estimated amounts from non-metered 

charging stations.

Ulupono’s continued support for its proposed EoT incentive is based not only on 

the value to utility customers, but also the broader societal and environmental benefits associated 

with EoT. Eor example, and as noted above, according to the U.S. Department of Energy, Office 

of Energy Efficiency and Renewable Energy, EVs are about three times as efficient as ICEVs, 

with ICEVs at 17-21% percent efficient and EVs at 59-62% efficient. EVs are more easily 

powered by renewable energy as renewable electricity is generally more readily available and 

more cost-competitive than most biofuels. In addition, EVs are zero emission vehicles at the 

tailpipe, and even when full lifecycle emissions (from manufacturing through disposal) are 

considered, EV emissions are about 50% lower than the sales weighted average ICEV and about 

38% less than compact ICEVs.

Eurther, EVs can enable the integration of more renewables with smart charging 

technology and rate structures. Accordingly, EoT represents a potential major source of load

142 SOP at 29-31.
143 The estimated amount may be determined by calculating the total estimated kWh (using the formula of total 
number of EVs x average annual miles/EV x average kWh/mile) and then subttacting from that amount the total 
kWh from metered charging stations.
144 See M. Miotti, et al, “Personal Vehicles Evaluated Against Climate Change Mitigation Targets,” Environmental 
Science & Technology 50, 20 (Sept. 2016) at 10799; see also Ulupono Initiative Comments on Hawaiian Electtic 
Electtification of Transportation Strategic Roadmap filed July 12, 2018 (Docket No. 2018-0135).
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growth and corresponding increase in utility revenues subject to the RBA that was likely not 

contemplated when the RBA was first put in place.

XIV. SHARED SAVINGS MECHANISM

Ulupono continues to strongly support use of SSMs, in addition to its proposed 

PIMs, for the reasons explained in its prior submissions. These factors are briefly recapped 

below.

A. Ulupono’s SSMs Complement the RPS-A and Other PIMs.

As noted in D&O 36326, SSMs reward a utility for reducing expenditures from a 

baseline or projection by allowing it to retain a portion of savings as profit while returning the 

remaining amount to utility customers. Pursuant to D&O 36326, the Commission supports use 

of SSMs to aid achievement of the Grid Investment Efficiency outcome (by addressing utility 

capital bias) and the Cost Control outcome (by rewarding Hawaiian Electric for obtaining cost 

effective solutions to meet customer needs).The SSMs also aid achievement of other priority 

outcomes, as explained in Exhibit B-2.

As an initial matter, it should be noted that the SSM and RPS-A PIMs are 

complementary and mutually reinforcing, and are not necessarily duplicative. The RPS-A PIM 

incentivizes the speed and volume of renewable energy needed to achieve RPS mandates and the 

SSMs should help to ensure renewable energy is procured at reasonable and cost-effective prices. 

Both the volume or amount of renewable energy and the cost are key to achieving the 100% RPS 

at the lowest net present value pricing. They are separate and distinct, and the utility may 

properly earn an award on both without double-counting.

To illustrate, a utility that consistently achieves but does not accelerate meeting 

RPS mandates, but does so with competitively-procured project pricing (with prices below

See id at 49-51.
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Commission-established benchmarks), should properly qualify for shared savings sharing under 

the SSMs. Similarly, if the utility earns a reward under the RPS-A PIM for accelerating RPS 

attainment, but at prices that only meet, but are not lower than the Commission-established 

benchmark, the utility should also be eligible to earn the RPS-A PIM reward. Both the volume 

and speed of renewable additions, and the price at which they are procured, are separate and 

distinct factors in achieving the 100% RPS at the lowest possible cost.

To further highlight the potential unintended consequences of relying on an SSM 

alone to incentivize renewable energy, consider that a utility could, after the savings period 

expires, curtail or otherwise deprioritize renewable energy in order to justify an MPIR for new 

fossil generation, for example. Renewable energy use and its prioritization over fossil fuel use 

matters year after year, and is not a one-time decision as may be implied by the incentives of a 

shortterm SSM.

SSMs should continue to be used to encourage utility efforts to obtain low pricing 

for renewable energy PPAs, as was done in Hawaiian Electric’s past and ongoing competitive 

bidding processes. In addition, in this Second Proposal Update, Ulupono further clarifies its 

support for the use of SSMs to encourage growth in competitive procurement of grid services 

and NWAs. SSMs can be used to promote increased reliance on DERs and NWAs.^"^^ The 

experience in New York of using SSMs to promote NWAs can continue to serve as a model for

As explained in the Staff Proposal, for Phase 2 “Commission Staff recommends the development of shared 
savings mechanisms and the exploration of changes to expense tteatment for DER or NWA. More specifically, a 
shared savings mechanism for the DR Portfolio and a shared savings mechanism for NWA would appear to be near- 
term priorities. In parallel to Phase 2 efforts, there may be opportunities to test shared savings mechanisms with 
existing projects and programs.” Id at 45 (emphasis added).
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such efforts.More broadly, it is noted that the use of SSMs is expressly authorized by 

statute.

For effective SSMs of this nature, it will be necessary for the Commission to 

continue to determine the applicable benchmark pricing for the SSMs, i.e., the pricing which the 

utilities must procure below to qualify for the SSM sharing reward. For grid services and 

NWAs, the utility may need to provide the levelized cost of the conventional or wired alternative 

for the Commission to compare against a contract with an annual price, as opposed to a large 

capital cost.

Ulupono’s support for such SSMs continues to be conditioned on firm bids, i.e., 

bids pursuant to which the bidder - including a self-build or utility affiliate offer - is responsible 

for any cost overruns. Under a bilateral PPA, the independent power producer is responsible for 

cost overruns, and to ensure a level playing field if the utility participates in a competitive 

procurement it must likewise bear the risk of such cost overruns.

Finally, Ulupono understands it may be advisable to establish the relative sharing 

percentages as between utility shareholders and customers on a mechanism-specific basis. 

Ulupono’s view continues to be that SSMs should generally apportion not less than 

approximately thirty percent of the savings to the utility to ensure the utility is meaningfully 

incentivized. This amount is consistent with the examples from other jurisdictions, which fall in 

the range twenty to thirty percent.^"^^

Ulupono’s specific proposal in that regard, for this update, is as follows. The 

award should be based on savings from the purchase of kWhs (for PPA SSMs) over a two-year

Id at41,n. 72.
See Haw. Rev. Stat. § 269-6(d)(l) (Commission shall consider whether establishment of shared cost savings 

incentive mechanisms is in the public interest).
Staff Proposal at 41.
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period. The same time period should be employed for determining savings for grid services and 

NWAs, as compared to a baseline of the levelized cost of the wires (as opposed to non-wires) 

alternative. Ulupono is open to longer savings calculation periods for NWAs of up to five years, 

although Ulupono’s RIST financial modeling uses a time period of two years to demonstrate the 

potential values and financial impacts, due to the utility’s relative lack of experience with NWAs 

as compared to procuring renewable generation through PPAs. The promotion and addition of 

NWA projects may support the transition to a platform utility model insofar as the utility would 

contract for and not own the particular assets.

In further support of its proposed SSMs, Ulupono has conducted modeling using 

the RIST, the results of which are summarized in Exhibit B-13, “Shared Savings Mechanism: 

Renewable PPA and Grid Services/NWA.”

XV. SCORECARDS AND REPORTED METRICS

In its First Proposal Update, Ulupono provided detailed comments on scorecards 

and reported metrics to focus on the identification of specific metrics for each of the outcomes. 

That summary document continues to reflect Ulupono’s comments and proposals on these types 

of metrics and there are no further additions at this time. For convenience, the summary 

document is attached as Exhibit B-16, “Updated Reported Metrics.”

72



XVI. CONCLUSION

For all of the foregoing reasons, Ulupono respectfully requests the Commission to 

consider the foregoing with regard to PER in this proceeding, and grant any further relief the 

Commission deems just and proper.

DATED: Honolulu, Hawaii, May 13, 2020.

/s/ Douglas A. Codiga
DOUGLAS A. CODIGA 
MARK F. ITO
Attorneys for Ulupono Initiative LLC
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ATTACHMENT A
ANNUAL REVENUE ADJUSTMENT EXHIBITS

Exhibit A-1: “Proposed PBR Review”

This exhibit demonstrates how Ulupono’s proposed annual PBR Review score, which is 
determined based on the post-Earnings Sharing Mechanism (ESM) Return on Equity 
(ROE), and the sum of five consecutive annual PBR Review scores, would indicate the 
need for PBR Review at the conclusion of a five-year MRP period.

For example, as shown in the exhibit a score of 4 in 2026 and 2 in 2031 would not 
trigger a PBR Review, with the exception that for 2026 review could be triggered if the 
utility had previously realized the proposed credit rating goals of BBB+, or equivalent, 
for all three credit rating agencies prior to the completion of the applicable five-year 
MRP.

This exhibit was prepared using Ulupono #1 scenario and RIST (5/6/2020).



5
0)
>
CD
a:
0^
CQ
CL
"O
0)
CO
O
O.
O

<e>

lA

a>

£
N

r^. o>

s

I I

1cc

:« E ftj
LU o ®o^ e
ce His-o g
£S»|

iii
0> ■“ -O

S
^UJ ^ 
feO o 

o>

-Cd CO
® “P

JDS §
-5^ re IT)

II '5

8

£
-gfS - 
ro^C^re-g 
^JQCH g g
e ^9P w p“-
1, Q. c:

-2|:S

1*11 I 
isll|
"^lll
'S^ E

I
S'
E
cn
re
0 
o)
O)

1

il 

II

i § ^
E ^ S

tj

<

e
05

■g
E

I---
CO
_
<u
s
3

■S
b
ooLU
X

2
8

crt
o
I.
4
■g.

re

^ n -^.W'8

fl11lg.| &S s 
•sS S

I IssiSfial
S ,,i o ra c

iptiflgj|i| I'"
oj ra a.

I§1

■g'g
5-0 ■g'Ss^^S o I 2|-

Cii tx) % o ^ ^ :3ops 5=5-2 «-H 
“" .E g S ^ S 8
z:e? i-



Exhibit A-2: “Impact of Earnings Sharing Mechanism”

This exhibit demonstrates the impact on the four Moody’s quantitative credit rating 
factors of a 5.5% ROE without ESM to the post-ESM (after sharing back to the utility) 
ROE of 6.3%. Without Ulupono’s proposed ESM in place, a 5.5% ROE would likely 
result in a credit rating downgrade, while the ROE with the ESM in place likely would 
not, as the credit rating would be maintained based on the quantitative factors.

This demonstrates the ability of the ESM to reduce the risk of a credit rating downgrade, 
while allowing for bold PER structures such as those proposed by Ulupono in this 
Second Proposal Update.

This exhibit was prepared using Ulupono #1 scenario and RIST (5/6/2020).
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ATTACHMENT B
PERFORMANCE INCENTIVE MECHANISM EXHIBITS

Exhibit B-1: “Renewable Portfolio Standard - Accelerated (RPS-A)”

This exhibit shows: (1) the renewable energy generation required by statute to avoid 
penalties in 2020, 2030, 2040 and 2045 with straight line increases between the 
statutory years; (2) the corrected renewable energy generation required when dividing 
renewable energy by total electricity consumed rather than by net sales; (3) utility-scale, 
distributed, and total renewable energy per the Ulupono #1 scenario; (4) the excess 
over the corrected RPS; and (5) the pre-tax RPS-A incentive payment at $10 per MWh 
increased by inflation.

This demonstrates the utility’s potential to earn significant rewards for meaningful 
acceleration of RPS achievement. The Hawaii RPS law expressly authorizes actions to 
incentivize acceleration of RPS achievement.

This exhibit was prepared using Ulupono #1 scenario and RIST (5/6/2020).
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Exhibit B-2: “Relationship of Ulupono PIMs to Priority Outcomes”

This exhibit illustrates the relationship between Ulupono’s proposed performance 
incentive mechanisms (PIM) and the priority regulatory outcomes the Commission has 
identified in the PBR proceeding.
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Exhibit B-3: “Carbon Pricing Initiatives - Price Comparison”

This exhibit supports the BCA analyses that are linked to the cost of carbon, for 
Ulupono’s RPS-A, GHG and EoT PIMs.

Many U.S. jurisdictions as well as countries around the world recognize that carbon 
emissions have a real cost or negative impact on society. This exhibit provides a 
sample of relevant values globally. In the Hawaii 2020 legislative session, S.B. 1050 
(alive at the time the legislature went into recess as a result of COVID-19) proposed a 
carbon tax of $40 per MT in 2020, increasing to $80 by 2030.

Beginning in 2013, several public utility regulatory commissions in other states have 
established a low and high assigned value for carbon emissions. The values are 
primarily used to evaluate/quantify the potential impacts of certain investments identified 
in the utility’s integrated resources plans, or to determine the value of distributed 
renewable generation on the system. The majority of commissions and state 
legislatures have consistently relied on the federal government’s Interagency Working 
Group on the Social Cost of Greenhouse Gases, which operated from 2009 to 2017.
The values provided remain the best source for the Social Cost of Carbon (SCC) 
estimates, with the Environmental Protection Agency and other agencies utilizing the 
SCC estimates in regulatory decision making.

For this evaluation, Ulupono used Year 2025 numbers (end of the first MRP under PBR) 
with varying discount rates, as well as a high impact scenario number for consideration. 
Values used by other Public Utilities Commissions as well as the theoretically correct 
Social Cost of Carbon numbers seem to be the most relevant for the BCA. Additionally, 
other stakeholders participating in the PBR proceeding have shared that the values 
proposed are aligned with their independent research. Carbon tax values from other 
countries as well as cap and trade initiative values are also portrayed for comparison.

While the cap and trade values may appear to be “market based,” the decision of where 
to apply the cap is often at least partly a political decision designed to “act” on carbon 
emissions without overly impacting the industries to which the cap and trade applies. 
With a focus on Hawaii’s carbon tax bill, the values used by other commissions, and 
SCC numbers, Ulupono estimates that $42 per MT C02 is a highly defensible number, 
ranging on the low end of carbon emissions cost.
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Exhibit B-4: “RPS-A BCA - Carbon Emission Valuation”

This exhibit illustrates the total avoided carbon emissions from using renewable energy 
(as in the Ulupono #1 scenario) based on oil generation as the alternative. The total 
cost values are shown at both $36 and $42 per C02 equivalent metric ton (C02 MT). 
While $42 per MT is the base cost of carbon used in the benefit BCA, $36 is shown as 
well to recognize the allocation of $6 per MT of cost for the GHG Emission Reduction 
PIM, totaling $42 per MT.

This approach is intended to address the “double counting” concern, although there is 
only a partial overlap between the RPS-A and GHG PIMs. The per kWh values show 
the value if the cost of avoided carbon were to be divided by only the kWh of renewable 
energy above the proposed RPS-A line, just as the proposed 1 cent per kWh RPS-A 
incentive is only for outperformance above the RPS-A line.

Even at $36 per MT, carbon cost alone shows a value (excluding the extreme values 
over $1) of between 7.4 and 65.1 cents per kWh - more than justifying a 1 cent per kWh 
(or $10 per MWh) RPS-A incentive.
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Exhibit B-5: “RPS-A BCA - Customer Bill Risk Reduction - G. Constantinides, 
Premium on electric bill in Hawaii to eliminate bill variation study”

Consistent with both financial theory and empirical research (or observed behavior), 
most people have a distinct aversion to risk or volatile costs. This tendency to prefer to 
pay a higher fixed price, to avoid being exposed to a volatile price or cost, is captured in 
a risk aversion coefficient.

The higher the risk aversion, the higher a premium a customer would be willing to pay to 
avoid volatile prices/costs. The premium should also vary by customers’ net worth and 
the correlation, or perceived correlation with stock market returns.

There is some asymmetry in customers’ reactions to volatile bills - a high electric bill-- 
when the stock market or the economy is down - feels significantly worse than a low 
bill--when the market/economy is up - feels good.

Dr. George Constantinides (Leo Melamed Professor of Finance, The University of 
Chicago Booth School of Finance), using a range of customer risk aversion coefficients, 
oil price to stock market correlations, and customers’ perceptions of risk estimates a low 
and high value for what customers might be willing to pay as a premium to avoid volatile 
electric bills.

This range is from $1 to $13 per month on an average $160 per month electric bill.
Since historically roughly one-half of customers’ 500 kWh bill is based on fuel prices 
and one-half is roughly fixed (T&D and other charges), we divide this $1 to $13 monthly 
premium value by 250 kWh (one half of the bill) to arrive at a per kWh value of fixed bills 
of 0.4 to 5.2 cents per kWh.



To: Mr. Murray Clay

From: George Constantinides 

Date: April 26, 2020

Re: Premium on electric bill in Hawaii to eliminate bill variation

I have been asked to determine the monthly premium (PREM)that a typical customer with typical 

average electric bill of $160 is willingto pay in order to eliminate fluctuations in the monthly bill. 

The premium is defined as the premium that makes a customer indifferent between a fixed bill 

of $160 + PREM and a variable bill with mean $160. I estimated the range of the premium in two 

different ways, one based on the customer's risk aversion and the other based on a customer's 

comparison of the bill's fluctuations with stock market fluctuations. My overall conclusion is that 

a fair estimate of the monthly premium lies between $1 and $13. This conclusion takes into 

account realistic limitations of the average customer to perform intricate financial calculations.

Calculation of the monthly premium (PREM) based on risk aversion

As inputs, I need to estimate the residential power bill volatility, the relative risk aversion (RRA) 

of the average customer, and the net wealth of the average customer.

The monthly electric bill in Hawaii is $160, on average. Half of the bill is fixed at about $80. The 

other half is variable with annualized monthly volatility 25%. Therefore the variance (squared 

volatility) of the monthly $160 bill is = 80x0.25^ /12 = 0.4167. About half the bill is passed 

through fuel prices. So, 50% of the bill, used to be based on oil with 25% annualized volatility 

(for prices in Hawaii which are a bit different than oil indexes). However, for more than ten years 

now the utility has been increasing renewable energy which has fixed price so the volatile part of 

the bill becomes lower and lower. This gives the same estimate of the variance of the monthly 

$160 bill as cr' = 80X 0.25' /12 = 0.4167.



I calculate the relative risk aversion of the average household as follows. I take the stock market 

annual mean return asR^^ =9% based on the following historical evidence: 1966-2015 9.69%, 

1916-1965 10.36%, and 1871-2015 9.05%. I take the stock market annual volatility of return as 

(7^ =18%, the historic mean value of the VIX index. I take the annual mean riskfree rate as 

based on the 3-month Treasury bill rate. Then the implied relative risk aversion

coefficient (RRA) is )^ = (0.09-0.0l)/(0.18)^ = 2.5. Using household

data, Constantinides and Ghosh (JF 2018) estimate the RRA coefficient between 1.2 and 13.3. I 

present estimates of the certainty premium with RRA =2, 5, and 10.

The net wealth of the average household (W) consists of a residence, bank deposits, social 

insurance savings, and investments in equities, bonds, and otherfinancial assets, net of mortgage 

loans and other debts. The estimated net wealth is low, varying from $500 to $10,000. I present 

estimates of the certainty premium with W = $500, $1,000, and $10,000.

Based on standard economic theory and inputs RRA = 2,cr^ = 0.4167, and W = 500 the monthly 

premium is given as

2xW 2x500

If the inputs are RRA = 5,cr^ = 0.4167, and W = 500the monthly premium is given as

2xW 2x500

If the inputs are RRA = 10, = 0.4167, and W = 500 the monthly premium is given as

P,j£M=^^ = HilMi^ = $0.0042.
2xW 2x500

In all cases the premium is extremely small, less than one cent. If the net wealth is higher than 

$500, say 1,000 or $10,000, the premium is even smaller.

A major caveat is in order. The above calculations would challenge even MBA students with 

finance background. It is questionable whether customers explicitly think in terms of the risk



aversion coefficient and distinguish between the crucially different concepts of relative risk 

aversion and absolute risk aversion. It is also questionable whether customers can accurately 

estimate their net worth. Because of these reservations, a different type of calculations is 

presented next that provides a more credible value of the electric bill premium.

Calculation of the monthly premium (PREM) based on stock market comparisons

The stock market in the US has experienced large price variation: in October 22, 1987 the DJIA 

fell by 22.6%; by mid-2008 the DJIA fell by 20%; and in March 2020 the market fell by 33% and 

then partly recovered. The VIX which is normally around 18% shot up to 80% during these crises. 

Thus the stock market has experienced large variations and historically commands an average 

annual premium of 8% or 0.67% monthly.

The electric bill in Hawaii has experienced large variation just as the stock market has. It is 

implausible to assume that the average customer can accurately estimate the covariation of the 

monthly electric bill with oil prices in the international markets and the idiosyncrasies of oil prices 

in Hawaii. It is also implausible to assume that the average customer can accurately estimate the 

covariation of the monthly oil prices with the market. It is more plausible to assume that the 

customer consider variation in the monthly electric bill as comparable to the variation in the stock 

market index.

How does the customer perceive the variation of the monthly electric bill from month to month? 

We are not privy to each customer's perception regardingserial correlation. Therefore, I consider 

the two extreme cases, one with serial correlation zero and one with serial correlation one. If the 

customer perceives the variation of the monthly electric bill from month to month to be serially 

uncorrelated, then I can perform a monthly calculation and estimate the monthly premium on 

the electric bill as = 160 x 0.0067 = $1,072. If, at the other extreme, the customer

perceives the variation of the monthly electric bill from month to month to be perfectly 

correlated over the span of 12 months, then I can perform an annual calculation and estimate 

the monthly premium on the electric bill as 12 xP7?E/V7 =12x160x0.08 or

= 160 X 0.08 = $12.86.



Given the limited abilities of the average customer to preform intricate financial calculations 

based on time series of historical date and given that I am not privy to each customer's 

perceptions regarding serial correlation, I conclude that a fair estimate of the monthly premium 

lies between $1 and $13.
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Exhibit B-7: “Greenhouse Gas Emissions Reduction PIM (GHG)”

This exhibit supports Ulupono’s proposed Greenhouse Gas Emissions Reduction PIM 
(GHG Emissions Reduction PIM).

This exhibit shows: (1) the benchmark values for C02 emissions starting with HECO’s 
GHG Reduction Plan starting value for 2020 with straight-line reductions to zero in 
2045; (2) GHG (C02) emissions as forecasted by the Ulupono #1 scenario based on 
the evolving generation mix; (3) three versions of how a GHG Emissions Reduction PIM 
could be paid out: a) for beating (falling below) the benchmark emissions value; (b) for 
falling below the previous year’s emissions; (c) receiving the incentive as in (a) until this 
value drops to zero and then receiving the incentive as in (b).

This last version of the incentive payment essentially is the same as (a) for beating the 
benchmark but in the late years (i.e., 2039 to 2045) there are relatively small incentive 
payments made for at least deceasing emissions year over year.

This exhibit was prepared using Ulupono #1 scenario and RIST (5/6/2020).
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Exhibit B-8: “RPS-A vs. Greenhouse Gas (GHG) Performance Incentive 
Mechanisms”

This exhibit supports Ulupono’s proposed RPS-A PIM.

In Decision and Order No. 36326 and recent Working Group meetings, the Commission 
and staff have expressed interest in a PIM targeting the Greenhouse Gas (GHG) 
Reduction regulatory outcome. In response, Ulupono and other stakeholders, have 
made efforts to develop a PIM focused on GHG reductions (GHG Emissions Reduction 
PIM) to address this outcome.

As mentioned in previous Working Group discussions, Ulupono is supportive of a GHG 
Emissions Reduction PIM as a supplement to RPS-A, noting the overlap in certain 
outcomes of both PIMs, such as the continued replacement of fossil fuels with 
renewable energy generation. In this Second Proposal Update, Ulupono proposes and 
discusses the Ulupono GHG Emissions Reduction PIM.

In an effort to provide a holistic perspective for each PIM, however, this exhibit 
describes differences between the two PIMs. These differences serve to highlight the 
potential limitations of a GHG Emissions Reduction PIM if adopted as a standalone 
PIM.

Statutory Precedent and Reporting History

One important consideration in the development of a PIM is whether metrics are 
available to assess performance regarding the identified outcomes through easily 
verifiable and reasonably available data.''^°

As described in this exhibit, the statutory precedent for the state’s Renewable Portfolio 
Standard (RPS) was established in 2001, complemented by a reporting history 
beginning in 2009. In comparison, the statutory precedent for GHG emissions began in 
2007 with reporting, specific to power plants greater than or equal to 100,000 tons per 
year (affected sources), beginning in 2014 to Hawaii’s Department of Health (“DOH”).

Ulupono believes both the (1) longer statutory precedent and (2) five years of additional 
reporting history for the RPS provides the Commission with a more informed and 
consistent data set for renewable energy generation or RPS-A assessment.

Further, as the reporting history for GHG emissions are limited to “affected sources”, 
there is concern that the reported numbers may not be a true representation of the 
carbon emission profile for all electricity generation in Hawaii. Although this limitation 
may have a relatively small impact on the financial reward provided to the utility under 
the Ulupono GHG Emissions Reduction PIM, historical and/or recent GHG data may not 
be available for smaller facilities as reporting requirements are not required by DOH.

^50 See Docket 2018-0088, Decision and Order 36326 at 40, filed May 23, 2019.



Emissions Counting

A focal point of Ulupono’s position relates to ensuring the adoption of a// renewables to 
support and accelerate the state’s transition off of fossil fuel generation. Under the 
Ulupono GHG Emissions Reduction PIM, Ulupono considers biogenic resources such 
as biofuels and biomass as a renewable resource, and does not count emissions from 
biogenic generation in the model’s forecasts and assumptions. This is consistent with 
Act 234, which does not count emissions from biogenic or municipal waste sources. 
Ulupono is also aware, however, of the significant controversy throughout the 
stakeholder community regarding how to treat emissions from biogenic generation. 
Certain stakeholders recognize these resources are renewable however still believe the 
emissions from biogenic resources should be counted.

If the GHG Emissions Reduction PIM was designed such that the carbon emissions 
from biogenic resources were counted, the utility would potentially be penalized for the 
carbon emissions, while also limiting Hawaii’s progress towards the achievement of the 
state’s 100% RPS. This would not be the case if the RPS-A is adopted. By design, 
RPS-A relies on the renewable energy definition under HRS 269-91, which includes 
biogas, biomass, and biodiesel. Therefore, under RPS-A, the Companies have more 
flexibility to accelerate the RPS in the most efficient manner possible.

Energy Efficiency and Reduced Load impacts

Under the GHG Emissions Reduction PIM, the main objective for the utility is to reduce 
the amount of carbon emissions generated from the electricity sector below or beyond 
an established benchmark. This objective provides a variety of opportunities for the 
utility to achieve a sector wide reduction. Ideally, the reduction of carbon emissions is a 
result of more renewable energy generation coming on to the system, thereby offsetting 
fossil fuels. It is prudent to consider other ways the utility may be financially rewarded 
under the single objective of the GHG Emissions Reduction PIM, however, including 
factors that are beyond its control.

For example, a reduction in load due to customer energy efficiency or conservation 
measures, or disaster-related events (such as the current Covid-19 pandemic) would 
result in a reduction in carbon emissions as less generation is needed. Under the GHG 
Emissions Reduction PIM, the utility would be financially rewarded for such 
circumstances - which are beyond its control - in addition to its own performance. For 
RPS-A, the utility would not be rewarded for such drops in load.

Eiectric Vehicies

There is concern that electric vehicles (EV) may be disincentivized under the GHG 
Emissions Reduction PIM, as the increase in load from charging EVswill have a related 
increase in carbon emissions until the utility can generate all electricity with renewable 
energy. This limitation may impact the utility’s desire to invest in and support EV 
initiatives that would have otherwise provided benefits to the system and customers.



including much lower emissions from the transportation sector that more than offset 
increases (for charging) from the electric sector.

Under RPS-A, EVs would only be disincentivized if the increased load was being served 
by oil/petroleum generation (rather than renewables or less curtailment of renewables). 
RPS-A also provides the opportunity for the utility to embrace EVs as a grid supportive 
tool, as EVs can be used to support the accelerated deployment of renewable energy 
through demand response functions, storage capabilities. Time of Use (TOU) charging 
rates, and vehicle-to-grid potential.

Accounting Methodology

For carbon emissions there is significant debate and controversy over the methodology 
- not only biogenic vs. non-biogenic but also point source vs. total life cycle 
“accounting” for the carbon emissions In comparison, the only potential debate over the 
RPS is whether the focus should be on the statutory RPS definition or a corrected RPS 
which includes customer-sited resources in the denominator (rather than dividing by net 
sales).

For all of these reasons, Ulupono has an overall preference for the RPS-A PIM but is 
also willing to support a GHG or carbon emissions reduction PIM as a supplement to 
the RPS-A.
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Exhibit B-9: “Ulupono Electrification of Transportation (EoT) PIM”

This exhibit supports Ulupono’s proposed Electrification of Transportation (“EoT”) PIM 
(“Ulupono EoT PIM”).

This exhibit shows the number of EVs modeled in the Ulupono #1 scenario with an EV 
adoption rate very similar to that in Hawaiian Electric’s Electrification of Transportation 
Roadmap document (see Fig. 19, “Hawaiian Electric’s personal light-duty EV adoption 
forecast, Oahu, 2010-2045”).

The electrical load from charging those EVs then translates into two estimates for the 
EoT incentive payment: (1) one that assumes all EV charging is from unmetered 
stations (1 cent per kWh); and (2) one that assumes 95% unmetered, 5% metered split 
in the kWhs, with metered kWh rewarded at 3 cents per kWh. The incentive value per 
kWh is inflated at 2% per year.

The total incentive value starts off at very low value and does not become significant 
until EV penetration is modeled to pick up to significant levels in the later years.

Nevertheless, supportive actions by the utility (strategic siting of charging stations or 
expedited interconnections of third party charging stations) could plausibly accelerate 
this adoption curve.

This exhibit was prepared using Ulupono #1 scenario and RIST (5/6/2020).
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Exhibit B-10: “EoT BCA: Carbon Emission Valuation”

This exhibit shows the cost of increased carbon emissions over time due to increased 
load from EVs, as well as the value of the proposed EoT PIM incentive and the cost of 
avoided carbon emissions from not burning gasoline.

The value of reducing carbon emissions from gasoline exceeds both the PIM incentive 
value and the increased emissions cost from charging by an order of magnitude. This 
would be true for any reasonable cost used for carbon.

The table on the graph indicates the value of carbon reduction from avoided gasoline 
per kWh delivered to an EV at both the $6 per MT (GHG Emissions Reduction PIM 
valuation of carbon) and $42 per MT (full valuation of carbon reduction) levels. With the 
value of avoided carbon at 1 cent to 7.1 cents per EV kWh, the value of avoided carbon 
alone can justify the proposed PIM incentive value of 1 cent per kWh for non-metered 
and 3 cents per kWh for metered charging stations, especially since nearly all charging 
stations in Hawaii are not presently metered.
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Exhibit B-11: “EoT BCA - Customer Bill Reduction Through Decoupling”

When the Commission instituted decoupling in 2010,''^'' significant load from electric 
vehicles was likely not seriously considered. The rise of EV ownership, both to date 
and projected, will be an unplanned-for boon to ratepayers by shifting some energy load 
from the transportation sector to the electric sector. All else equal, via decoupling this 
increase in load should put downward pressure on customer bills by spreading fixed 
costs over more kWh of sales. This effect has real financial value to all ratepayers 
whether they own an EV or not.

To calculate this value, Ulupono developed a proxy for fixed costs from the RIST by 
adding Approved Base Revenues and ARA adjustments and subtracting Variable 
Generation operations and maintenance (O&M) expenses. Dividing this amount by net 
load (including EVs but net of customer generation consumed behind the meter) gives a 
fixed cost contribution from each kWh sold.

Multiplying that number by the EV load, then, provides the total amount of fixed cost 
coverage provided by sales of electricity to EV owners.

These fixed cost contributions are the amounts that ratepayers would have had to cover 
(through higher rates) if not for the contribution from EV drivers. Ulupono estimates this 
amount to be $3.1 million in 2021 rising to $109.7 million in 2045 ($66.9 million in 2020 
dollars)..

The fixed cost contribution per kWh starts at 9.9 cents in 2021 and declines (when 
deflated to 2020 dollars) to 7.3 cents in 2045 - the lower value due to fossil plant 
retirements and the increasing share of costs that comes from variable costs such as 
PPAs. With a suggested PIM value of 1 cent per kWh for non-metered EV charging 
station sales and 3 cents for metered stations, the value provided to ratepayers (at the 
high-end of about 10.3 cents per kWh in 2030 - but in 2020 dollars) is significantly 
higher than the cost of the incentive. Even if one were to assume that the EV load cut 
the net fixed cost coverage value in half to 5.1 cents (assuming fixed costs would go up 
to service charging stations) the benefit to ratepayers still exceeds the cost of the PIM.

See Docket No. 2008-0274 Instituting a Proceeding to Investigate Implementing a Decoupling 
Mechanism for the Hawaiian Electric Companies, Final Decision and Order and Dissenting Opinion of 
Leslie H. Kendo, Commissioner, filed August 31,2010.
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Exhibit B-12: “Stats & Sources for PIM Benefit Cost Analysis”
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Exhibit B-13: “Shared Savings Mechanism: Renewable PPA and Grid 
Services/NWA”

This exhibit shows: (1) new renewable PPA generation forecasted to come on line by 
the Ulupono #1 scenario; (2) an estimate of the first 24 months of PPA expense from 
those projects; (3) total renewable PPA savings assuming that PPAs, come in, on 
average 10% under HPUC target price (the price to beat to achieve shared savings); (4) 
new grid services capacity that comes on-line each year based on a high-level, 
preliminary forecast provided by HECO to assist the working group process; (5) grid 
services benefit estimated to be 20% more than the cost of services; and (6) an 
estimate of the value of a shared savings mechanism which is the sum of 30% of #3 
and 30% of #5.

This provides an estimate of a SSM mechanism in which the utility shares 30% in two 
years’ worth of savings from both competitive procurements of utility scale renewable 
energy and from grid services/non-wires alternatives (NWA).

The SSM is meaningful in the early years in which large competitive procurements are 
taking place, then it moderates for a time before increasing again as procurements 
increase to meet an ever increasing RPS (for clarity, this depiction of Ulupono’s 
proposed SSM does not directly model the SSMs employed in the ongoing and current 
utility competitive procurements, i.e., the Phase 1 and Phase 2 RFPs in Docket No. 
2017-0352)).

This SSM would be available only for renewable PPAs and grid services/NWA that are 
competitively procured by the utility.

This exhibit was prepared using Ulupono #1 scenario and RIST (5/6/2020).
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Exhibit B-14: “RPS-A, EoT Incentive, and Shared Savings Mechanism impact, 
under the Ulupono Initiative Second Proposal Update”

This exhibit shows the stacked values of the PIMs from Ulupono’s first proposal update 
but with impacts from the updated RIST financial model.

The left-hand Y axis shows pre-tax revenues as this is what the ratepayer experiences. 
The right-hand Y axis shows after-tax ROE impact as this is what the utility and its 
shareholders experience.

The maximum ROE impact is less than 1.3 percentage points of ROE. While this may 
be sufficient to incentivize the desired level of change, it is also less than the 2% points 
of ROE cited by several parties in the docket as the target level of total, potential PIM 
impact.

As the SWITCH optimizer requires the achievement of the corrected (rather than 
statutory) RPS goals in 2020, 2030, 2040, and 2045 in choosing the most cost-effective 
resource plan, the level of performance shown in this chart can be thought to be what is 
possible with a very aggressive and dedicated pursuit of the RPS and EoT goals—not a 
true maximum PIM value, but definitely representative of exemplary performance.

This exhibit was prepared using Ulupono #1 scenario and RIST (5/6/2020).
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Exhibit B-15: “RPS-A, EoT Incentive, GHG and Shared Savings Mechanism 
impact, under the Ulupono Initiative Second Proposal Update”

This exhibit shows the stacked values of the PIMs from Ulupono’s first proposal update 
with the addition of a GHG emissions reduction PIM but with impacts from the updated 
RIST financial model.

The left-hand Y axis shows pre-tax revenues as this is what the ratepayer experiences. 
The right-hand Y axis shows after-tax ROE impact as this is what the utility and its 
shareholders experience.

The maximum ROE impact is roughly 2 percentage points of ROE. This is equivalent to 
the 2% points of ROE cited by several parties to the docket as the target level of total, 
potential PIM impact.

As the SWITCH optimizer requires the achievement of the corrected RPS goals in 2020, 
2030, 2040, and 2045 in choosing the most cost-effective resource plan, the level of 
performance shown in this chart can be thought to be what is possible with a very 
aggressive and dedicated pursuit of the RPS, GHG emission reduction, and EoT goals 
- not a true maximum PIM value, but definitely representative of exemplary 
performance.

This exhibit was prepared using Ulupono #1 scenario and RIST (5/6/2020).
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Exhibit B-16: “Updated Reported Metrics”

This document was submitted with Ulupono’s First Proposal Update filed Jan. 15, 2020, 
has not been modified, and is included for convenience.



“Updated Reported Metrics”

Outcome Proposed Reported Metric

Affordability The kilowatt (“kW”) weighted average price of renewables compared to 
the avoided cost of fossil fuels.

Capital Formation Total market value (or book value, if necessary) of all IPP owned assets 
and infrastructure compared to the total market value of all utility owned 
assets and infrastructure. If market and/or book value of IPP assets is 
not accessible, an acceptable (although less useful) alternative would 
be to report the total percentage of average customer bills attributable 
to IPPs (PPAs, NWAs, other grid services, etc.) as compared to the 
percentage attributable to utility owned assets.

Capital Formation Credit rating, including directionality based on outlook or forecast from 
credit rating agencies.

Cost Control The kW weighted average price of renewables compared to the 
avoided cost of fossil fuels.

Cost Control Rate of annual growth for overall authorized revenues compared to 
inflation. This is not intended to replicate the ARA but to capture ARA 
interaction with MPIR, Z-Factor, etc. The rate may exceed inflation 
minus customer dividend. The primary purpose is to capture actual 
revenue increase after all adjustments due to PBR mechanisms are 
accounted for.

Customer Engagement The number of customers participating in each type of energy program 
including: Net Energy Metering, Net Energy Metering Plus, Customer 
Grid-Supply, Customer-Grid Supply Plus, Customer Self-Supply, 
Community Based Renewable Energy, time-of-use rates (including EV 
TOD rates), demand response, grid-interactive water heaters, and other 
similar programs and activities (collectively, “programs”).

Customer Engagement Acceptance rate of applicants to each of the programs.

Customer Equity Total number and percentage of LMI participation in programs (as 
defined under the Customer Engagement outcome).

Customer Equity Total value of subsidization by ratepayers that benefit other classes of 
ratepayers. It is acknowledged this may be difficult to calculate. The 
focus is on capturing the value of cross-subsidization.

DER Asset Effectiveness Total value of NWAs contracted for by the utility (rather than proposed) 
as compared to the avoided cost of conventional non-NWA solutions, 
on an annual and cumulative basis.

Electrification of 
Transportation

For purposes of EoT PIM, actual metered kWh to EVs plus total 
estimated kWh to EVs. Estimated GHG avoidance based on average 
ICEV efficiency. (See formula below in second GHG Reduction 
reported metric description).

Electrification of 
Transportation

Total number of registered EVs, and percentage rate of growth or 
increase in number of registered EVs, both on an annual basis. If 
possible, EVs as a percentage of new car sales, on calendar year 
annual basis.

GHG Reduction Estimated avoided GHG emissions from use of renewable energy as 
compared to use of fossil fuel (on fuel substitution not lifecycle basis).



GHG Reduction GHG emission reductions calculated pursuant to the following formula: 
Total kWhs consumed by EVs times average EV miles per kWh, times 
average ICEV gallons per miles, times GHG emissions per gallon of 
fuel.

Grid Investment Efficiency Percentage of customers on circuits that have reached maximum 
hosting capacity, and change in percentage from prior year.

Resilience Average or median length of time each class of critical care facilities 
(e.g. fire departments, hospitals, clinics) can maintain power without 
access to grid or utility power. As this will require data from non-utility 
sources it will need support of non-utility actors (State, Board of Water 
Supplv, hospitals, wastewater treatment plants, etc.V

Resilience Vulnerability assessments of quantified forecasted impacts to poles, 
wires, generation facilities and related infrastructure, as measured, for 
example, by the estimated loss of load or service due to (i) downed 
transmission or distribution circuit poles and lines from specified ranges 
of wind speeds, or (ii) damage to coastal utility infrastructure from a 
specified ranges of storm surge.



ATTACHMENT C
FINANCIAL IMPACTS OF ULUPONO’S PER PROPOSALS EXHIBITS

Exhibit C-1: “Revenue Breakdown: Ulupono Initiative Second Proposal Update v. 
Status Quo”

This exhibit shows the revenue breakdown for both the status quo regulatory structure 
and a PBR structure based on Ulupono’s second proposal update - both using the 
Ulupono #1 scenario for inputs.

Note that the ESM is shown as a thin bar at the bottom of the columns in years in which 
the ESM would reduce revenues by sharing back to ratepayers.

This exhibit was prepared using Ulupono #1 scenario and RIST (5/6/2020).
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Exhibit C-2: “HECO financial metrics and impacts on residential customers”

This exhibit shows the ROE and bill impacts under the status quo regulatory structure 
and a PER structure based on Ulupono’s second proposal update - both using the 
Ulupono #1 scenario for inputs. ROE under Ulupono’s proposal is forecasted to be 
higher than under the status quo and higher than historical ROE.

Similarly, growth in bills will be higher but the customer is getting better performance for 
those slightly higher bills. Note that $/kWh is calculated as total revenues divided by 
total kWh - essentially an average of all rates - not necessarily the residential rate. In 
addition, the CAGR shown on this exhibit includes 2% inflation.

This exhibit was prepared using Ulupono #1 scenario and RIST (5/6/2020).
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Exhibit C-3: “Debt metrics demonstrate HECO will maintain credit rating”

This exhibit shows the four Moody’s quantitative credit rating factors over time 
comparing status quo to the Ulupono proposal.

The four quantitative factors indicate that HECO should (based on the 40% weight to 
quantitative metrics) maintain its credit rating.

Note that (CFO pre-working capital - dividends)/Debt looks unusually poor because the 
RIST model maintains a fixed capital structure and returns excess equity to 
shareholders via dividends - thus overstating dividends. The Debt/Capitalization ratio 
in negatively impacted by the rise in imputed debt from purchased power agreements.

This exhibit was prepared using Ulupono #1 scenario and RIST (5/6/2020).
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ATTACHMENT D
REGULATORY INNOVATION SIMULATION TOOL EXHIBITS

Exhibit D-1: Regulatory Innovation Simulation Tool (5/6/2020) (Excel)

Note: Due in part to file size, Ulupono has provided an electronic copy of the version of 
the RIST Excel spreadsheet used for this Second Proposal Update to the Commission's 
consultant Rocky Mountain Institute, which has made it available to the Commission 
and docket parties only. Access or use of the RIST Excel spreadsheet outside of this 
proceeding is strictly prohibited except by permission of Ulupono. Please contact 
Ulupono for details.



Exhibit D-2: “RIST Results - Introduction and Key Components”

This exhibit provides a general introduction and overview to the RIST components for 
modeling Ulupono’s PBR proposals.
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Exhibit D-3: “Recent RIST Updates: May 2020”

This exhibit provides a high-level summary of the edits made to the RIST model since 
the version submitted to accompany Ulupono’s First Proposal Update filed Jan. 15, 
2020. More detailed descriptions have been provided in the Working Group process.

Edits were made in consultation with representatives from Hawaiian Electric in an effort 
to bring the RIST results closer to Hawaiian Electric’s financial model (Ul Planner).
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Exhibit D-4: M. Fripp, “Assumptions and Input Data for Ulupono #1 scenario”

This document was submitted with Ulupono’s First Proposal Update filed Jan. 15, 2020, 
has not been modified, and is included for convenience.



ASSUMPTIONS AND INPUT DATA FOR ULUPONO #I SCENARIO

Introduction. This document describes how the Switch-Oahu model was configured to 
choose a long-term generation plan for the “Ulupono #1” scenario for the RIST tool. Switch is an 
electricity capacity planning model that chooses a cost-minimizing portfolio of generation assets 
for power systems with large shares of renewable energy. Details are given in Johnson et al. 
(2018). Switch software and tutorials can be downloaded from http://switch -model. org/. This 
document describes how Switch was run to create the Ulupono #1 scenario on Dec. 14, 2019. 
Inputs and outputs for this scenario are available from https://github,com/switch- 
hawaii/uluporio_sceriario_l. The scenario used Switch version 2.0.6.

Geography and calendar. For this scenario, Oahu is modeled as a single zone with 
adequate internal transmission and no connection to neighbor islands. The generation portfolio is 
optimized over the period of 2020-2049. Weather and loads during each year are represented by 
13 one-day timeseries, with 12 two-hour timesteps on each sample day. Decisions about 
generator commitment, output, storage and demand response are made during each of these 
timesteps. These weather days were selected and weighted to match historical conditions in 
2007-08 as accurately as possible, including the single most difficult weather day (low wind and 
sun and high loads).

The model is run in two phases. Initially, the generation portfolio is optimized with new 
investments allowed in 2020, 2022, 2025, 2030, 2035, 2040 mid 2045. After the portfolio is 
selected, construction of new renewable generation and batteries in each of these periods are 
spread equally over the years between the preceding period and the current period. The 
construction plan is then frozen, and Switch is run in production-cost mode to evaluate 
performance during each year between 2020 and 2045 (2020,2021, 2022, 2023, etc.). Only data 
for 2020—38 are used in RIST.

Financial assumptions. All costs input into Switch and reported from Switch are in 2020 
real dollars. Switch minimizes costs on an NPV basis, using a 3% discount rate. Capital costs are 
assumed to be financed with an annual payment over the life of the asset that is constant in real 
dollars, i.e., escalating with inflation. The cost of capital for this amortization is assumed to be 
6% real (—8% nominal). Real-dollar costs are converted to nominal dollars before use in RIST.

Electricity demand. We first calculate “nominal” electricity demand—hourly loads that 
would be expected if there is no effort to reschedule loads to better times of day—and then allow 
a portion of the demand to be rescheduled to other hours. These loads are gross loads at the 
customer premises, including self-supply by distributed generation (DG). For use in RIST, DG is 
then subtracted to produce net loads. Nominal demand is based on hourly Oahu electricity loads 
in 2007-08, rescaled to have the same peak and average values as forecast for 2020^5. We 
currently use forecasts from the 2016 PSIP, increased in all years to make the peak and average 
forecast for 2018 match actual load in 2018. Peak and average loads for 2016^5 are shown in 
Figure 1.



ASSUMPTIONS AND INPUT DATA FOR ULUPONO #I SCENARIO
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Figure 1. Peak and average nominal load forecasted for Oahu in 2016—45

We assume that 10% of each hour’s nominal load can be rescheduled to a different hour of 
the day, but that the loads in each hour cannot be increased by more than 80%. We assume that 
this flexible demand cannot be used to provide operating reserves to compensate for forecast 
errors.

Electric vehicles (EVs). For light-duty vehicles, we use the EV adoption forecast in 
HECO’s Electrification of Transport study, reaching 55% by 2045. We assume the heavy-duty 
vehicle fleet (buses and trucks) is electrified at the same rate. For light-duty EVs, we use the 
time-of-day charging pattern that HECO reported for the Electrification of Transport study: 50% 
following a residential business-as-usual charging profile (provided by HECO 11/20/19) and 
50% being charged at optimal times. Charging patterns for heavy-duty vehicles are as follows: 
50% of buses charge quasi-continuously while on route, between 6 am and 10 pm; 50% of buses 
charge off-route at least-cost times between 10 pm and 6 am. Freight vehicles and non-bus diesel 
passenger vehicles charge at least-cost times while off duty. Off-duty windows for individual 
vehicles begin at times scattered between 4 and 10 pm and end at times scattered between 5 and 
8 am. Energy requirements for vehicle fleet are derived from DBEDT Monthly Energy Trends 
report and FTA National Transit Database. EVs are assumed to require 3—5 times less energy 
than gasoline vehicles based on standard test cycles in 2017—18.
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Figure 2. Location of potential renewable resources on Oahu: large solar (gold), rooftop solar 
(red), onshore wind turbines (black dots) and offshore wind farms (stars in inset)

Onshore wind farm potential and performance. We allow wind development on land 
that meets all of the following criteria: zoned for “country” or “agricultural” use, slopes of 20% 
or less, not within 300 meters of edge of allowed zone, not on narrow ridge, turbines at least 600 
meters apart. Turbine locations are shown as black dots in Figure 2. Hourly production for each 
turbine is calculated from gridded data prepared for the OWITS study (Corbus et al. 2010; 
Manobianco et al. 2010) and earlier 200-meter wind maps(AWS Truewind 2004a; 2004b), using 
Clipper Liberty 2.5 MW wind turbine model C89, C93 or C99, selected for each site based on its 
annual average wind speed. Losses are assumed to be 12.53% based on 2013 HECO IRP (HECO 
2013).

Offshore wind farm potential and performance. We define a single, generic offshore 
wind farm, representing the average of potential production at three proposed offshore wind 
farms near Oahu (BOEM 2016). We use hourly wind speeds for 2007-08 from AWS Truepower 
(Corbus et al. 2010; Manobianco et al. 2010), for the center of each farm at 100 meter elevation. 
We calculate hourly power production from these using a generic offshore wind turbine power 
curve, with the operating range extended to 30 m/s to match the Repower 6M (King, Clifton, and 
Hodge 2014). We assume 12.53% losses, matching the onshore wind projects. The generic 
project was assigned a maximum size of 2,400 MW (three times larger than current proposals) to 
reflect the large resources available. The centers of the three proposed wind farms are shown as 
stars in the inset map in Figure 2.

Utility scale solar potential and performance. We allow solar development on Oahu land 
that meets all of the following criteria: zoned for “country” or “agricultural” use; slope below 
10%; not designated as Class A agricultural land or “Important Agricultural Lands”; not within 
30 meters of the centerline of roads (i.e., roads and urban areas); parcel larger than a 60-meter 
disk. Land available for large-scale solar is shown as gold in Figure 2. We assume land use of 
7.5 acres per MW of PV capacity, which is 15% higher than the 6.5 acres/MW reported by Oahu 
developers for recent projects. PV systems are modeled as single-axis solar trackers using 
parameters from the 2019 ATB (NREL 2019), using solar data from NREL’s National Solar 
Radiation Database for 2007-08 (NREL 2016; 2018).



ASSUMPTIONS AND INPUT DATA FOR ULUPONO #1 SCENARIO

Rooftop solar potential and performance. Rooftop locations are derived from the Google 
Static Maps API (Google Inc. 2016) and roof orientations and covered area are derived from the 
Google Sunroof project. We assume that panels on sloped roofs are tilted at 25 degrees and 
panels on flat roofs are tilted at 5 degrees, matching assumptions in NREL’s 2019 ATB (NREL 
2019). PV systems are modeled using parameters from the 2019 ATB and solar data from the 
National Solar Radiation Database for 2007-08.

Rooftop solar power adoption. We use HECO’s forecast of distributed PV and storage 
adoption provided on 11/20/19, shown in Table 1. Switch is not allowed to deviate from this total 
level of adoption, but it can prioritize more productive areas for development and can exceed 
100% of demand on individual premises. Switch does not consider avoided network costs during 
the optimization stage; these are added in RIST when evaluating the economic impact of the 
selected portfolio.

Table 1. Adoption of distributed PV and distributed storage in Switch-Oahu

Year Total
DGPV

Capacity
Online

Total
Distributed

Storage
Online

2020 562 MW 128 MWh
2025 681 MW 264 MWh
2030 823 MW 398 MWh
2035 985 MW 577 MWh
2040 1150 MW 772 MWh
2045 1321 MW 977 MWh

Renewable portfolio standard (RPS). The selected portfolio must meet the following 
renewable energy tm'gets: 30% in 2020-29, 40% in 2030-39, 70% in 2040^9 and 100% in 
2045^9. These targets are calculated as (all renewable production, including utility-scale 
renewables, biofuels and distributed generation) (all production, including distributed 
generation). This is different from the current RPS law, which omits distributed renewable 
generation from the denominator of this equation. This calculation includes HECO-owned 
generation, IPP-owned generation and distributed generation.

Operating reserves. The scenario must maintain regulating reserves equal to the lesser of 
100% of production from each wind or solar site or 21.3% of the solar equipment rating or 
21.6% of the wind equipment rating. These coefficients are based on regression analysis of safe 
envelopes recommended by GE Energy Consulting (GE Energy 2012, 37^0; GE Energy 
Consulting 2015, 62; Piwko et al. 2012, 4-6). Switch also maintains upward contingency 
reserves equal to the largest individual generating unit online each hour and downward 
contingency reserves equal to 10% of load each hour. Operating reserves can be provided by 
dedicated contingency or regulating reserve batteries or by maintaining spare capacity in 
standard batteries or renewable, hydro or thermal generators. We do not allow the system to 
obtain reserves from flexible demand or EV charging.
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Tax credits and subsidies. Federal tax credits are included in the optimization but state tax 
credits are ignored because they are not a net reduction in total expenditure by Hawaii residents. 
The rates in effect are shown in Table 2 (DSIRE 2019b; 2019a).

Table 2. Investment tax credits applied in Switch-Oahu

Technology Year(s) Investment 
tax credit

Distributed PV 2020 30%
Utility-scale PV 2020 26%
Utility-scale PV 2025-2045 10%
All other technologies All other years 0%

Fuel price forecasts. Liquid fuel price forecasts are based on the Brent crude forecast 
reported by the Energy Information Administration in the Annual Energy Outlook (AEO) 2019. 
We add a fixed offset to the EIA forecast to obtain a cost for low-sulfur fuel oil (LSFO), diesel or 
biodiesel delivered to power plants on Oahu. The adjustment factor is -$0.63/MMBtu for LSFO 
(lower price than crude oil), +$4.78/MMBtu for diesel and +$14.38/MMBtu for biodiesel. These 
factors were found by comparing Oahu utility prices for these fuels to Brent crude over 2006-18 
(2013-18 for biodiesel). Future variable costs for the AES coal plant are based on its power 
purchase agreement (we are awaiting details from HECO).

Cost of wiud aud solar projects aud batteries. For new wind and solar resources and 
batteries, we use capital costs (including construction finance and interconnect cost) and O&M 
costs and project lifetimes from the NREL 2019 ATB (NREL 2019). We adjust capital costs to 
Hawaii-specific values by applying adders from EIA reports on this subject (EIA 2017; 2016) as 
recommended by the ATB. These are 35% for wind projects, 64% for large PV, 62% for 
distributed PV and 28% for batteries. We assume all of these systems (including DG PV) are 
dispatchable, i.e., they may be limited by available wind or sun, but can produce any amount of 
power below this limit. We model reserve-only batteries as zero bulk energy storage, but with 
cost equivalent to 0.5-1 hour of energy storage, as modeled in the PSIP.

We assume an additional cost of $1000 per MW-km for transmission upgrades required to 
carry power from utility-scale onshore wind and solar projects to the load center. The distances 
are calculated from the center of each cluster to the population-weighted center of Oahu. This 
produces upgrade costs in the range of $1,000-36,000 per MW of capacity from these 
technologies. Tie-line costs for offshore wind are included in the NREL ATB costs reported in 
section Error! Reference source not found., and we assume these tie lines connect to a strong 
point on the transmission network, requiring no additional upgrades. We assume that distributed 
solar, batteries and thermal power plants use existing transmission capacity, so they also don’t 
require transmission upgrades to carry power to market.
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Table 3. Capital cost, O&M and project lifetime for wind farms, solar arrays and batteries 
installed in 2020 or 2045

Vintage Technology Capital
cost

(2020$
/kW)

Storage
capital

cost
(2020$
/kWh)

Fixed
O&M

(2020$
/kW-yr)

Asset life 
(years)

2020 Onshore wind $2,188 - $45 30
Offshore wind $7,105 - $85 30
Utility-scale PV $1,879 - $13 30
Sloped-roof PV $4,317 - $21 30
Flat-roof PV $2,790 - $13 30
Batteries $785 $226 $34 15

2045 Onshore wind $1,500 - $37 30
Offshore wind $3,083 - $42 30
Utility-scale PV $1,261 - $9 30
Sloped-roof PV $1,863 - $9 30
Flat-roof PV $1,858 - $11 30
Batteries $402 $116 $17 15

Pumped-storage hydro. We model a potential pumped-storage hydro project at Lake 
Wilson with these parameters: maximum size of 150 MW, up to 12 hours of storage, 10 MW 
available from water inflow, round-trip efficiency of 77%, capital cost of $3,033/kW, fixed 
O&M of $45.50/kW-year and lifetime of 50 years. These parameters are based on personal 
communication from John Wehrheim of Pacific Hydro.

New thermal power plants. We do not allow development of new thermal power plants in 
this scenario.

Hydrogen storage. Switch is able to model production and consumption of hydrogen in 
stationary facilities to provide seasonal and diurnal energy storage. However, we do not allow 
hydrogen storage in this scenario because it is a pre-commercial technology and because future 
costs are uncertain. In previous modeling with Switch, hydrogen generally displaces a portion of 
biofuels and does not have a strong effect on overall costs.

Existing HECO thermal power plants. We use heat-rate curves, fuel type and min/max 
load for HECO power plants from Appendix A of the Hawaii Solar Integration Study (GE 
Energy 2012). We use fixed and variable O&M for the equivalent technology from the 
Assumptions to the Annual Outlook for the year the generating unit was built, converted to 2020 
dollars (EIA 1996; 2009; 2013). The earliest edition of the Annual Energy Outlook currently 
available is 1996, so we used those costs for plants built before 1996. Generating units are 
assumed to retire on the schedule shown in the 2016 PSIP: Waiau 3-5 in 2020; Waiau 6-8 and 
Kahe 1-4 in 2022; Kahe 5-6 in 2045; and the rest after 2050: Waiau 9-10, CIP CT, Airport DG 
and Schofield. All these plants are assumed to be able to use biodiesel in addition to their 
primary fuel.
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Power purchase agreements (PPAs) with existing thermal power plants. PPA costs are 
modeled as a capacity payment and an energy payment. The capacity payment is based on 
amortized capital cost and fixed O&M costs and the energy payment is based on variable O&M 
costs and a fuel cost passthrough. All the terms other than fuel are constant in real dollars. For 
Kalaeloa and AES, we use construction and O&M costs for combined cycle and pulverized coal 
plants in the Assumptions for the Annual Energy Outlook 1996 (EIA 1996). When these terms 
are used with 2018 production data, they result in energy charges that are within 2.2% of the 
energy charges that HECO reported to the PUC in 2018 (Hawaii PUC 2018, 66). HECO does not 
report capacity payments to the PUC, so we are not able to verify those. We assume the AES 
coal plant retires by 2022 and Kalaealoa retires in 2050 or later.

For the H-POWER plant we assign a variable O&M cost that is equal to the average energy 
charge that HECO reported to the PUC in 2018 (Hawaii PUC 2018, 66). We assign a capital cost 
and fixed O&M make the total capacity payment equal the value that HECO reported on 
12/12/2019 in response to an informal information request ($17,685,360/year). We assume the 
H-POWER plant runs at 42.8 MW at all times (average production in 2015) and retires after 
2050. It is assumed to be RPS-eligible.

The Tesoro Hawaii and Hawaii Cogen plants are omitted from this scenario but may be 
added at a later date.

Kalaeloa plant operating rules. The Kalaeloa combined-cycle power plant is operated by 
an independent power producer. In addition to producing power, it also sells steam to the Par 
Hawaii refinery, the largest of two on Oahu. Due to this arrangement, the Kalaeloa plant has a 
contract with HECO under which it produces at least 75 MW of power whenever possible. We 
assume this requirement is relaxed if the vehicle fleet exceeds 75% electric or the RPS exceeds 
75% (i.e., in 2045 and later).

Maintenance outages. HECO-owned thermal power plants and AES and Kalaeloa are 
placed on maintenance outage 2-36% of the time, using reference schedules from GE Energy 
Consulting, as described in Fripp (2018).

Predetermined utility-scale generation. We assume all generation projects listed in Oahu 
on the 2018 EIA Form 860 are currently in service. We also assume that renewable projects and 
storage listed as completed, under construction or approved by regulators in 2019-2022 on 
HECO’s Renewable Project Status Board (HECO 2019) enter service on the dates specified 
there: 24 MW onshore wind in 2020 (Na Pua Makani), 8.5 MW of utility-scale solar in 2020 
(feed-in tariff projects) and 139.5 MW of utility-scale solar with 4-hour batteries in 2021 (results 
of REP Phase 1 in 2018-19).

We assume 4.990 MW of CBRE Phase 1 solar enters service in 2020 and 150 MW of 
CBRE Phase 2 solar enters service in 2022. The 150 MW for CBRE Phase 2 is a “best guess” 
based on recent discussions of a 235 MW target for all islands in the CBRE docket (Joint Parties 
2019). HECO commented on 11/19/19 that “The Companies are only able to assume what is 
included in the current PUC D&O framework of 64MW, although the Companies have 
recommended that the program be large enough to attract larger developers and proposed 
increasing the capacity to 235MW (either solar or wind) over 5 years and revisit capacity 
availability as part of the IGP process.”

We include 560 MW of additional utility-scale solar in 2022, representing REP Phase 2 
acquisitions. This matches the “Up to 1,300,000 MWh annually” listed for Oahu in 2022-25 on 
HECO’s Renewable Project Status Board (HECO 2019). We allow Switch to select the optimal 
amount of battery storage to complement this resource.
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Although CBRE Phase 2 and REP Phase 2 allow for both solar and wind power, we assume 
the additions will be only solar power. If wind power were added in this time frame, it would 
likely decrease the amount of wind selected by Switch for later years, and possibly cause Switch 
to add more solar later.

The projects listed above are the only generating capacity that Switch is allowed to add in 
2020-22. We also assume that renewable projects and batteries built in 2022 or earlier are 
recommissioned at equal size when they reach retirement age. Switch optimizes the selection of 
all other assets after 2022 to minimize costs.

Reconstruction costs. Projects that reach their retirement age and are then recommissioned 
are assumed to require the same annual capital recovery (amortization) as new greenfield 
projects built on the same date. This somewhat inflates the cost of projects reconstructed during 
the later years of the scenario. This only affects PV and wind built in 2015 or earlier and 
replaced after 30 years, or batteries built in 2020-2030 and replaced after 15 years.
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